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1.0 FACILITY DESCRIPTION AND INVESTIGATION OBJECTIVES 

1 .I FACILITY DESCRIPTION 

The Naval Education and Training Center (NETC) Gould Island Annex is located on Gould Island in 
Narragansett Bay, west of Newport, Rhode Island (Figure 1-1). The northern end of the island is occupied 
by structures identified as Buildings 33 (the former Power Plant) and 34 (the former Acetylene Building). 
The Quonset hut adjacent to these buildings, originally included in the scope of work, is not included in this 
plan, since a site visit conducted by ENSR on March 3, 1992 did not reveal any indications of hazardous 
material. 

Building 33 - Power Plant 

According to the file information from NETC, Building 33 was used to supply compressed air, electricity, 
and steam for process and heating purposes. This file information describes the following equipment in 
the powerhouse: 

Four (4) diesel engine-driven generators; 
Five (5) diesel engine-driven air compressors; 
Four (4) synchronous motor-driven air compressors; 
One (1) electric motor-driven fire pump; 
One (1) gasoline engine-driven fire pump; 
Four (4) low pressure, hand-fired heating boilers; and 
One (1) high pressure, hand-fired heating boiler. 

Other file information indicates that one diesel generator and one generator in the boilerhouse were added 
in 1942. Additional auxiliary equipment is also described, such as a switchboard, accumulators for 
compressed air, motor-generators, network transformers, and pumps. Twelve compressed gas cylinders 
of unconfirmed content have also been identified in Building 33. 

Building 33 is a single story structure with a basement. The total area of Building 33 is 24,642 square feet. 
The building is divided into three main areas: the boiler house, with five boilers; the pump area; and the 
powerhouse. The south end of the powerhouse contains four diesel generators. The northern end 
contains six large compressors and four smaller compressors. 

Building 34 - Acetylene Building 

Building 34 is described as the acetylene generator building on a site plan found in the files, with an area 
covering 1,204 square feet. This building was constructed in 1942. Due to the overgrown vegetation, 
access to the building is difficutt. One document reviewed noted this building has a basement and piping, 
which will need to be accessed during this project. There were, however, no hazardous materials observed 
either outside or inside the main part of the building. 
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1.2 INVESTIGATION OBJECTIVE 

The primary objective of this investigation is to determine if any hazardous materials are present in and 
around Buildings 33 and 34 so that the Navy can remove and dispose of these materials off-site prior to 
the demolition of the buildings. The focus during this operation will be to identify, sample, and classify any 
materials or wastes contained in drums, pails, machinery, pits or other containers or devices on-site. 

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The field activities to be conducted to accomplish the above project objective and carry out the Navy's 
Statement of Work, dated 12 November 1991, will be performed by a HALLIBURTON NUS Field Team 
consisting of ENSR Consulting and Engineering (ENSR) personnel and subcontractors. The project 
coordination, direction and reporting will be accomplished by designated managers and technical points-of- 
contact between the Northern Division Naval Facilities Engineering Command (NFEC), HALLIBURTON 
NUS Environmental Corporation (HALLIBURTON NUS), and ENSR. A project organization chart depicting 
the individuals involved in the management and field activities for this investigation are presented on Figure 
1-2. 

Specific responsibilities and assignments have been given to each member of the HALLIBURTON NUS 
Field Team and these are generally listed as: 

Carol Bois, Technical Manager: (i) coordinate the field program (ii) determine sample locations 
and number of samples (iii) oversee the field operations. 

John Rice, Sampler and Notetaker: (i) mobilization and demobilization on site; (ii) preparation 
of waste materials inventory, (iii) collection and labelling of samples for field testing and lab 
analysis, and (iv) preparation of a waste inventory map. 

Charles Martin, Field Team Leader, Site Safety Officer and Logbook keeper: (i) mobilization and 
demobilization on site; (ii) maintain the Site Logbook, (iii) monitoring for hazardous conditions; 
(iv) brief all subcontractors on HASP elements; and (v) prepare documentation for laboratory 
analysis. 

The Project Manager, Steven Croce, will be in daily contact with the HALLIBURTON NUS Field Team to 
obtain the investigation's status, provide key decision-making, track subcontractors' performance, and 
resolve problems with coordination as appropriate within the Project Organization. 
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2.0 INVESTIGATION KICK-OFF MEETING 

Prior to commencing the field investigation activities, the HALLIBURTON NUS Field Team will meet with 
the appropriate NETC personnel to discuss the following: 

Planned investigative activities 
Health and safety pre-entry briefing 
Logistics for transporting equipment and personnel 
Schedule for implementation of field activities 

Communication links and emergency procedures will be discussed in detail in the event of an accident or 
need to evacuate the Facilrty. 

All health and safety checks (i.e. fit-tests and emergency response) will be performed, and subcontract 
documentation on medical monitoring and training will have been received prior to conducting field 
activities. 

The HALLIBURTON NUS Field Team assignments and areas of concern will be reviewed concerning 
escorting and participation in subcontractor activities involving gas cylinder inspection and sampling. 

The HALLIBURTON NUS Field Team will have appropriate reference documents available on site relating 
to health and safety issues, and standard operating procedures and forms. The pertinent documents to 
be referenced and followed are: 

CLEAN Ouality Control Management Plan (QCMP) and Standard Operating Procedures, Vol. 1 
and 2 (Refs. 1 & 2), dated August 1991. 
Health and Safety Plan for Buildings 33 and 34 Waste Sampling and Analysis Investigation at 
NETC, Gould Island Annex, dated April 13, 1992. 
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3.0 FIELD INVESTIGATION 

3.1 PRE-SAMPLING INVENTORY 

Prior to initiation of sampling, the HALLIBURTON NUS Field Team will inspect the buildings to locate and 
inventory all structures, containers and equipment which may contain hazardous materials, and will require 
sampling and analysis. The identified structures, containers or equipment will be assigned an alpha 
numeric identification number and labeled. The identification number will be entered into the field log book 
along with a detailed description of the anticipated hazardous material to be sampled and analyzed for, the 
estimated volume of material, a description of the container and the container location. All inventoried units 
will be accurately located on a NETC facility map of appropriate scale and detail. 

3.2 COMPRESSED GAS CYLINDER TESTING 

Testing of four of the 12 compressed gas cylinders in Building 33 will be conducted by a subcontractor. 
The cylinder testing will be conducted in accordance with technical specifications which were submitted to 
the potential subcontractors for bids. The subcontractor is responsible for all cylinder handling activities 
including sample collection, characterization and securing the cylinders on site for storage prior to offsite 
disposal. A Work Plan (Appendix A) for the gas cylinder testing will be submitted as an addendum to this 
FSAP upon the selection and award of the subcontract for the gas cylinder testing. 

Eight of the cylinders appear to be fire extinguishers. Of the remaining four, the markings indicate contents 
as follows: 

One unknown cylinder in the southeast corner of the building. 
One labelled "oxygen", painted green (northeast corner). 
One labelled "acetylene", painted yellow (northeast corner). 
One labelled "helium", green with an orange band (northwest corner). 

The cylinder marked "helium" was originally located in Building 35, but was not sampled in the investigation 
of that building. It will be sampled as part of the gas cylinder testing program. 

The HALLIBURTON NUS Field Team will continually monitor the ambient air using an HNu device for the 
presence of hazardous atmospheres while the subcontractor is conducting their gas cylinder investigations. 
The Field Team will also assist the subcontractor in their mobilization/demobilization at the site. The Point- 
of-Contact (POC) for this responsibility will be the HALLIBURTON NUS Field Team Leader. The FTL will, 
at a minimum, coordinate with the subcontractor on such items as: 

Determining which gas testing parameters to analyze for each cylinder. 
Determining whether cylinder is empty, and if so, whether it is to be cut into scrap. 
Any procedural changes other than those outlined in Work Plan. 
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3.3 ELECTRICAL EQUIPMENT INSPECTION 

The HALLIBURTON NUS Field Team will conduct a thorough investigation of both buildings to develop an 
inventory and identify the location of all electrical equipment which may contain hazarous materials. The 
electrical equipment inspection will: 

Identify the likely use of such equipment. 
lndicate where hazardous dielectric fluids andlor lubricants could be present. 
Inventory the equipment on-site using an alphanumeric labeling system. 
lndicate the locations of the electrical equipment on a facility map. 

All inspection observations will be recorded in the field log book. A member of the HALLIBURTON NUS 
Field Team will assign an alphanumeric label to each electrical unit to be sampled and locate each unit on 
the NETC facillty map to complete the waste materials inventory. 

The results of this inspection will aid the HALLIBURTON NUS Field Team in determining the number of 
electrical fluids samples to be collected for field testing purposes. The inspection results will also prevent 
unnecessary disassembly of equipment where fluids are not present. 

3.4 SAMPLING REQUIREMENTS 

ENSR's preliminary inventory during a site visit on March 3, 1992, identified specific containers, tanks and 
areas which would need to be sampled. Table 3-1 outlines the general locations, type and number of 
samples to be collected in Building 33. Figure 3-1 is a plan of the building and waste inventory. Based 
on the site visit, Building 34 is not anticipated to contain any materials to be sampled; however, the 
HALLIBURTON NUS Field Team will conduct a thorough reconnaissance of the building as part of this task 
and be prepared to obtain necessary additional samples. 

In general, oil samples will be collected from available ports in the equipment (e.g., generators, 
compressors, and electrical equipment). Where possible, composite samples will be collected within each 
of the five main areas in the building. Solid samples will be collected with a stainless steel spoon. Liquid 
samples will be collected directly into the sample container, or into a smaller clean container which will be 
used to transfer the material into the sample jar. All sampling equipment will be decontaminated in 
between samples to ensure that no cross-contamination occurs. 

Water was observed in the sumps near the diesel generators and in the basement. A review of previous 
analyses performed in 1986 by Thibault & Associates of Providence, RI (see Appendix B) indicates that 
the water in both areas did not contain PCBs greater than 1 ppm; it also did not contain pesticides or 
herbicides. Total metals results did not indicate significant levels. Therefore, the water that has collected 
in various locations in the building will not be sampled or analyzed. 

One quart of each sample will be collected to allow the laboratory to perform compatibility testing and 
subsequent waste disposal analysis. The samples will be labelled and placed on ice in a cooler. The Field 
Team Leader (FTL) will be responsible for ensuring that proper documentation, sample collection, and 
sample preservation methods are followed. 
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Area 

Boiler House 

P u m ~  Area 

Generator Area 

Compressor Area 

Basement 

Total ~ a m ~ l e s / ~ e d l a ( "  

Total Samples") 

TABLE 3-1 

SAMPLES FOR COMPATIBILITY TESTING 
GOULD ISLAND, RI 

Description of 
Material Existing Container 

Sodium Sulfite (1 0) 50-lb. bags 

(3) &gall. pails 

No. Samplesflype 

7 

Rustoleum / (1) 5gall. pail I 1 1 1  

Hardened Material 

Oil 

Oil 

Oil 

Oil 

011 

Glycerine 

Protective Coating 

Notes: 1 Subtotal number of all solid, liquid and oil field samples, not including QNQC 
samples 

2 Total number of all solid, liquid, oil and QNQC samples 

(1) 5gall. pail 

Pipinglequipment 

Pipinglequipment 

(1) &gall. pail 

Plpinglequipment 

PipingIEqu ipment 

(1) Plnt Bottle 

(1) !%gall. pail 

Oil 

1 

P~p~ngITankslEqu ipmen 
t 

1 

1 

1 

2 

1 

1 

1 

2 



COMPRESSORS STAIRS TO 
BASEMENT 

GENERATOR DIESELS 

SCALE IN FEET 

LOCATIONS 

PAIL WITH HARDENED MATERIAL 

10 BAGS SODIUM SULFITE 

3 PAILS WITH OIL AND WATER/OIL 

SEDIMENT/DIRT IN PIPING TRENCH 

INSULATING OIL/GAS CYLINDER 

2 PAILS (RUSTED)/OILY SURFACE 

GAS CYLINDER (ACETYLENE)/GAS CYLINDER (OXYGEN) 

1 PINT BOTTLE (GLYCERINE) 

REF: POWER AND BOILER HOUSE FLOOR PLAN 
JAN. 28. 1942; JOHN BRACKETT. NY. NY 

ENSR CONSULTING & ENGINEERING 

FIGURE 3-1 
WASTE INVENTORY BUILDING 33 (POWER HOUSE) 

NETC GOULD ISLAND 
NEWPORT, RI 

RAW BY: 1 DATE: IPROJECT NO 



The documentation for each sample to be collected during this investigation will be provided on a Sample 
Log Sheet to be completed by the HALLIBURTON NUS Field Team. An example of the Sample Log Sheet 
is provided in Appendix C, and is referenced to the CLEAN QCMP, SOP SA-6.4. 
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4.0 SAMPLING METHODOLOGIES 

4.1 PROCEDURES 

A one quart sample of material will be obtained from each container andlor area covered in the inventory 
outlined in Section 3.0. Each container will be sampled following a method which is safest and most 
convenient for that container. Prior to sample collection, and where practical based on container type, the 
material will be inspected to identify all phase separations. 

If possible, tanks will be sampled from the top. However, the physical size, shape, construction material, 
and location of access will determine the best methods of opening and sampling. Most tanks are open at 
the top. Tanks will be sampled in accordance with the CLEAN QCMP, SOP SA-5.3, Tank Sampling (see 
Appendix C). If both a liquid and a sludge exist in a single container or area, the liquid will be sampled 
first so as to avoid the sludge being disturbed and mixing with the liquid sample. The equipment required 
for sampling of the tanks will be dependent on the sampling situation. Types of equipment used may 
include polyethylene dippers or bailers. Because most of the tanks are almost empty, a polyethylene dipper 
will likely be the most commonly used equipment utilized in acquiring samples. 

Trenches and pits will be sampled in a similar manner as tanks. Again, most trenches and pits are open 
at the top. 

Drums and other small containers will be opened and sampled in accordance with the CLEAN QCMP, SOP 
SA-5.1, Drum Opening and Sampling. Drums will typically be sampled with a glass sampling thief. With 
small containers (5 gallons or less), a disposable polyethylene syringe or plastic scoop may be used for 
sampling. Where possible, similar materials (such as small amounts of oil) from the same area will be 
composited to obtain a sample. 

Mechanical and electrical devices with fluid reservoirs will be top sampled if direct access to the reservoir 
is possible. Otherwise, the sample will be obtained from the fill or drain plug, if one exists. Sampling from 
small openings may require the use of a syringe or peristaltic pump and a short piece of plastic tubing. 

4.2 EQUIPMENT DECONTAMINATION 

To prevent cross contamination between sample locations, all reusable equipment will be decontaminated 
before reuse in accordance with the CLEAN QCMP, SOP SF-2.3, Decontamination of Chemical Sampling 
and Field Analytical Equipment. The following steps will be followed for proper equipment decontamination: 

Potable water rinse 
Liquinox detergent wash 
Scrubbing of the equipment if heavily contaminated 
Potable water rinse 
Rinse with 10 percent nitric acid solution 
Deionized water rinse 
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Methanolrinse 
Hexane rinse 
Deionized water rinse 
Air dry 

If stainless steel equipment is used the nitric acid rinse step will be omitted due to the low pH of nitric acid, 
which may potentially leach metals. The hexane rinse step will only be used when sampling for pesticides, 
PCBs, or fuels. 

All decontamination fluids will be contained and labelled by the HALLIBURTON NUS Field Team, and left 
on site for disposal by NETC. Similarly, the unused sample volumes from field testing and sample 
cornpositing will be appropriately segregated into containers and labeled by the HALLIBURTON NUS Field 
Team, and left on site for disposal by NETC. 

4.3 REPRESENTATIVE SAMPLE COLLECTION 

Representative samples will be obtained through both grab sampling and composite sampling. Grab 
samples will be collected from the individual containers. Where possible, composite samples will be 
obtained from similar equipment, structures or containers if the same materials are anticipated. 

4.3.1 Grab Samples 

Grab samples taken from the individual containers andlor areas will be collected in clear one-quart 
containers. These samples will be labeled with the project name, the appropriate alphanumeric label, time 
the sample was taken, date the sample was taken, and medium of sample. Sample labels and 
documentation will be in accordance with the CLEAN QCMP, SOP SA-6.1, Sample Identification and Chain- 
of-Custody. Examples of the labels, chain-of-custody and custody seals to be used are provided in 
Appendix D. The samples will then be delivered to the laboratory where the samples will be stored at 4OC, 
(or refrigerated) if they are not analyzed immediately. 

4.3.2 Composite Samples 

Composite samples will be collected if similar materials (e.g., oil from the same type of equipment) are 
available and consolidation of samples is necessary. For example, two open containers of oil in the boiler 
area may be combined, if each container alone does not have sufficient volume to be sampled. All 
compatible samples will be composited using a representative volume from each sample container in the 
compatibility group, creating one sample for each group. A representative volume will be calculated as the 
ratio of volume in each container or area sampled to the overall volume of the compatibility group sampled. 
These samples will be labeled in accordance with the HALLIBURTON NUS SOP SA-6.1, Sample 
ldentification and Chain-of-Custody. After all the composite samples are collected, they will be sent to the 
analytical laboratory for testing. 

A duplicate sample of each composite sample will be retained by the laboratory for future reference and 
potential testing by selected waste disposal facilities. 
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5.0 SAMPLE ANALYSIS BY LABORATORY HAZARDOUS 
CATEGORIZATION TESTING 

Each of the grab samples collected by the HALLIBURTON NUS Field Team will be classified in a 
subcontractor laboratory using established compatibility testing procedures (as shown in Figure 5-1). The 
purpose of this testing scheme is: (1) to separate and classify various unknown containerized waste 
materials into compatible groups based on their physical and chemical characteristics, (2) to identify 
incompatible waste materials and some hazardous components, and (3) to assure that no uncontrolled 
reactions occur during bulking operations. 

The compatibility testing is composed of eight testing procedures and they are: 

1.) SOLUBILITY TEST - Purpose: To check the water and hexane solubility of the waste material. 

2.) PEROXIDE TEST - Purpose: This test is used to determine if hydrogen peroxide or various organic 
peroxides are present. Special disposal procedures may be required on samples containing peroxides. 

3.) OXIDIZER TEST - Purpose: The objective of this test is to detect the presence of strong oxidizing 
agents such as chlorine and chlorine dioxide. Results are used to determine the necessity of performing 
spot tests for cyanide andlor sulfide. 

4.) HALOGEN TESTING - Purpose: This test determines if any halogenated organic compounds are 
present in the sample. If the test is positive, care must be used in testing the samples in gas 
chromatography (GC) equipment set up to test for polychlorinated biphenyls (PCBs). Also, if the test is 
positive, more sophisticated testing of the sample may be required. 

5.) pH TESTING - Purpose: Quick determination of whether the pH of any sample is extreme (c4 or >12). 
Extreme pH requires special care in handling and preparing the samples for further analysis and in-field 
bulking of the material. 

6.) SULFIDE TESTING - Purpose: The objective of the test is to quickly determine whether sutfide is 
present in the sample. Sulfides may interfere with other analyses or create a hazard during sample 
processing or field bulking operations. 

7.) CYANIDE TESTING - Purpose: The object of the test is to quickly determine whether cyanide is 
present in the sample. If present, precautions must be taken to ensure that acidification of the sample 
does not create hazardous conditions for laboratory personnel. Specialized disposal practices will also 
be employed with the material the sample represents. 

8.) FLASH TESTING - Purpose: The objective of this test is to determine if the sample will flash. Special 
disposal procedures may be required on samples that flash above safe handling temperatures. 
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Test for Radioactivity v 
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FIGURE 5- 1 
Compatibility Testing Procedures for Consolidating Waste Materials 
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FIGURE 5- 1 
Compatibility Testing Procedures for Consolidating Waste Materials (continued) 



Water Insoluble Liquids ?- 
I Test for Halogens I 

Compatibility 
Composite 
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Composite 
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Composite 
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Composite for 

Wastes > 50 ppm 

M~xed Halogen 
High PCB I wmte 

Compatibility 
Composite 

(if necessary) 

High Halogen I 7 :  1 

FIGURE 5- 1 
Compatibility Testing Procedures for Consolidating Waste Materials (continued) 



After the samples have been tested, they will be segregated into groups of compatible material for later 
compositing . 
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6.0 WASTE CATEGORIZATION AND DISPOSAL ANALYSIS 

A representative sample of each waste material category or group will be composited in the laboratory for 
disposal analysis once hazardous categorization testing results are received. Categorizationlcompositing 
will be performed under the direction of the HALLIBURTON NUS Team. The limited number of samples 
for disposal analyses will be made up of weighted aliquots of the wastes which they represent. 

The samples will be analyzed for waste disposal parameters in accordance with the flowchart provided in 
Figure 6-1. The results of these analyses will be used to define the type of treatment andlor disposal 
option appropriate for each group or category of material sampled. (Additional analysis may be necessary 
in the future depending on the particular waste disposal or treatment facility selected.) The laboratory test 
methodologies to be followed for the waste disposal analyses include: 

Parameter Met hods 
BTU 
Flashpoint (Ignitability) 
Reactivity 
Corrosivity 
PCB/Pesticides 
PP Volatiles & NBS 
PP Semivolatiles & NBS 
Metals (16) 
Zero Headspace; TCLP Extraction1 
TCLP Volatiles 
TCLP Semivolatiles 
TCLP Metals (8) 
TCLP Pesticides 
Total Petroleum Hydrocarbons 
Viscosity 
Density 
Moisture (% water) 
Total Solids 
Loss on Ignition 
Percent Ash 
Total Nitrogen 
Total Sulfur 
Ion Chromatograph Scan (IC) 
Reactive Cyanides and Sulfides 
Total Organic Carbon 

ASTM D 3176-74 
EPA SW846-1010 (3rd Ed.) 
EPA SW846-9010 & 9030 (Chpt. 7) 
ASTM 423 
EPA SW846-8080 
EPA SW846-8240 
EPA SW846-8270 
EPA SW846-7000 series 
Federal Register 40CFR dated 7/1/91 ; Pt.261, Ap.ll 
Federal Register 40CFR dated 7/1/91 ; Pt.261, Ap.ll 
Federal Register 40CFR dated 7/1/91 ; Pt.261, Ap.ll 
Federal Register 40CFR dated 7/1/91 ; Pt.261, Ap.11 
Federal Register 40CFR dated 7/1/91 ; Pt.261, Ap.ll 
EPA 418.1 
ASTM 0445-79 
ASTM 213E 
ASTM D l  744-64 
SM (17th Edition) Section 2540 
ASTM D482-80 
ASTM D48 
ASTM D240 
ASTM D129-64 
SM (1 7th Edition) Section 41 10 
EPA SW 846-7.3.3.2 & 7.3.4.2 
EPA 415.1/415.2 

EPA - US. Environmental Protection Agency 
ASTM - American Society of Testing Materials 
SM - Standard Methods for WaterNVastewater 

The laboratory tests used will depend on whether the material is a liquid or solid as shown on Figure 6-1. 

'latest procedures published in the Federal Register on June 29, 1990. 
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Sewer (-) Aqueous 
Dtscharge 3 

- 
Fuel Blend (-) 
Non Aqueous 
or 
Solvent Recovery 

I Physical State I 

Liquids e 
Test for: 

BTU 
Flash Point 
Corrosivity 
PCBPestic~des 
PP Volatile3 
PP Semrvolatiled 
Reacbvity 
PP metals 
TPHC 

(+) 

Test for: 

Viscosity 
Density 
%Water 
Total Soltds 
Loss on I- - %Ash 
Total Nitrogen 
Total Sulfur 
I.C. Scan4 
T.O.C. 

(-1 
Incinerate - 

Requires Pretreatment - 
and Retesting 

I Solrds I 

Test for. 
BTU 
Viscosity 
Sulfides 
Cyanides 
pH 
Total Solids 
Loss on Ignition 
%Ash 
Total Sulfur 
Total Nitrogen 
TPHC 
PP volatile$ 
PP ~emivolatilei 

+ 

I Based on American NuKEM Procedures 
2 Includes a Forward Lrbrary Search 

I May Require Addrtronal Tests for Acceptance 

1.C Scan - Ion Chromatagraph Scan 
FIGURE 6 1 

Analytical Laboratory ' Testing Procedures for Waste Disposal I $ 
5 
I 

Test for: 
Flash Point 
Corrosivity 
Reactivity 
TCLP 
(all Parameters) 
Paint Filter Test 

(-1 h"Il 3 

b 



7.0 COLLECTION OF QUALITY CONTROL SAMPLES 

Quality control samples will be collected during the field sampling activities. The quality control samples 
will include only field duplicates. No field blanks will be collected and tested since all samples being sent 
to the off-site analytical laboratory are being tested for compatibility testing and disposal purposes and are 
not being used for site characterization purposes. All quality control samples will be collected in 
accordance with the Internal QC Checks and Frequency Section of the CLEAN Quality Control 
Management Plan (QCMP) dated August 1991. 

7.1 FIELD DUPLICATES 

Field duplicates provide precision information regarding homogeneity, handling, shipping, storing, 
preparation, and analysis. Field duplicates will be collected by mixing a double portion of the required 
volume of sample and dividing it into two sample containers. However, for volatile organic samples, co- 
located, rather than duplicate samples will be collected. Co-located samples are collected by filling sample 
containers successively, rather than mixing. Field duplicates will be collected at a rate of one per ten 
samples of matrix material. 
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8.0 DOCUMENTATION, SHIPPING, AND PACKAGING 

8.1 DOCUMENTATION 

All field documentation will be generated in accordance with the CLEAN QCMP, SOP SA-6.3 and SA-6.4, 
Site Logbook and Forms Used in RI Activities, respectively (see Appendix C). The Project Manager (PM) 
has assigned the responsibility of keeping the Site Logbook to the SSO. This person's responsibility will 
be to keep the logbook current while in his possession, and to forward it to the PM for inclusion in the 
permanent site file upon completion of all field activities. 

The PM will also be responsible for the review and approval of all subcontractors completed forms, 
logbooks and reports. 

Ultimately, all documentation and results from the field activities will be reviewed, organized and arranged 
by the PM in a report to inventory the hazardous wastes materials on site and determine, on a preliminary 
basis, the appropriate disposal methods for such waste materials. 

It is the responsibility of the Field Team Leader and SSO to ensure that the appropriate forms are correctly 
used and accurately filled out. The forms that will be used at this site will be sample labels, chain-of- 
custody record forms, custody seals, and sample log sheets. 

8.2 SHIPPING AND PACKAGING 

Samples collected for shipment from the Site will be classified as either environmental or hazardous 
material (or waste) samples. A distinction must be made between the two types of samples in order to 
determine the appropriate proceduresfor sample transportation. Shipping procedures will be in accordance 
with the CLEAN QCMP, SOP SA-6.2, Sample Packing and Shipping Specifications (see Appendix C). 
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APPENDIX 'A 
WORK PLAN FOR GAS CYLINDER TESTING 

BUILDING 33 - POWERHOUSE 
NETC GOULD ISLAND 
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To B e  S u p p l i e d  as an Addendum 



APPENDIX B 
THIBAULT & ASSOCIATES 
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-FW: Oak Point Associates 
P.O. Box K 
Biddeford, ME 04005 

bte m i v e d :  5/20 to 6/10/86 
Date %prkd: 6/18/86 
Job Number: 95281 / 

Attention: Mr. PeterDunn 

All Analyses In q / l  Unless Specified 

Undergmmd Tanks South End of Island 
---!aUTH'IIANK-- 

Sample Number: 
Description: 

Parameter 

8605-518 
Sludge Sample South Tank 

Sample Number: 
Description: 

Volatile 0rganics2 

Methanol 
Acetone 
1,l-Dichloroethane 

8605-516 
South Tank mter 

&lorohm 0.78 
1,1,2-Trichloml , 2,2-trif luoroethane 0.083 
1,2-Dichloroethane 0.19 
l,l,l-Trichloroethane 0.20 
Carbon Tetrachloride 16. 
1,2-Dichloropropane 0.21 
trans-lf3-Dichloropropene 0.40 
h-ichloroethylene 1.29 
Benzene 0.77 
Hexane 0.19 
1,1,2,2-Tetrachloroethylene 0.33 

(coelutes with 1,1,2,2- 
Tetrachloroethane) 

Toluene 2.9 
Ethylbenzene 0.59 
m-Xylene 0.64 
0 r PXY-S 0.70 
1,4-Dichlorobenzene 0.51 
Unknms 0.53 
Unknams B~ 3.6 
tJriimms c5 2.8 
Unknms D~ 0.12 



Sample Nlmbr: 
Description: 

All Analyses In q/l Unless Specified 

Lead7 
Oil & Grease 
specific Cunducetanceg 

Sazrrple Mmber: 
Description: 

Parameter 

Sample N u m k r :  
Description: 

Parameter 

Lead7 
Oil & @ease 
Specific Conductance9 

Volatile organics2 

ethanol 
Ethanol 
ethylene Chloride 
Acetone 
1,l-Dichloroethane 
Chloroform 
1,2-Dichlomethane 
1,1,l-TYichloroethane 
C d m n  Wtrachloride 
1,2-Dichlompapane 

604520 
South TWc later 

8604521 . 
Sludge m l e  North Tank 

8604519 
North Tank later 



A l l  Analyses In mg/l Unless Specified 

Volatile Oryanics (Cmt 'dl 

Trichloroethylene 
Benzene 
Hexane 
1,1,2,2-Tetrachloroethylene 
(co-elutes with 1,1,2,2- 
Tetrachliomethane) 

Toluene 
Chlorobenzene 
Ethylbenzene 
~Xylene 
0,pXylenes 
1,4-Dichlorobenzene 
Unhawns 
Unknawns B~ 
unknms c5 
Unhawns D~ 

Sample m: 
Description: 

Sanple Nmkr : 
Description: 

8604522 
Soil 

Floor -site 

BUILDING 56 (Transfomr Hut) 

8605-526 
Soil 

Floor Ccanposite 



I .  

' 8  . 
THIBAULT & ASSOCIATES 1 ; \\. . , , 

r\ .,- .. -'. 
,q-,' i '- 

A l l  Analyses In mg/l Unless Specified 

Sample Number: 
Description: 

Parameter 

mtal PCBs8 
C 

Sample Number: 
Description: 

Sanple m: 
Description : 

Parameter 

Sample Ncrmber: 
Description: 

8605-524 8604525 
Soil Water Slrmp 

Floor Canposite p,,,,,, 7 -site 

BUILDING 59 (Transformer Hut and Annex) 

8605-528 8605-529 8605-530 - North Half  of Building - South Side, Annex 
Floor Basm~nt Floar 

8604531 
Floar Soil 

Sample 

8605-532 
S u p  Water 

Sample 

BUILDING 33 (Generator/Ccanpressor Building) 

8604533 
Liquid on Floor 

Between Generators / 



THIBAULT 6r ASSOCIATES 
/ 

A/' 

Sanple Nmber: 
Description : 

Total m s 8  
Pes t i c ides  
Herbicides 

Sample Mmrber : 
Description: 

A l l  Analyses In ny/l thless Speci f ied 

B W I N G  33 (Generator/Carp,ressar Building) 

8604536 
Water in Basemmt 

Coarposite of 3 lCocations 

<I. 
N.D. 
N.D. 

8604534 8604535 
Floor Scrapings 

-site F'mn 5 7 Imations an 
Ccarpressor Sups Main kvel 

2. 
N.A. 
N. A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N. A. 



THIBAULT & ASSOCIATES 

A l l  Analyses In n y / l  Unless Specified 

Sanple NuIhr: 
Description: 

8605-537 8605538 
Basement Water 

m i t e  of B o t t a n  of 
3 Iocations Stairs 

-1e Numhr: 
Description: 

Parameter 

Total KBs8 

Sample Nunber: 
Description: 

Parameter 

- Lead 
Total FU3s8 

(0.005 
a. 
<O .OO5 
(0.05 
<O. 05 
<0.0002 
<0.01 
<O.O25 
N.A. 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

<5. 

8605-539 
Waste O i l  m Floor  

18. 

8605-540 
Tank 1 - O i l  

20. - 
8. 



THIBAULT & ASSOCl ATES 7, , . 
lP.- 

A l l  Analyses In ng/l  Unless Specified 

Sample Number: 
Description: 

O i l  & Grease 
specific ~ o n d u c t a ~ ~ ~ 9  

Acetale 
ChloroBm 
Benzene 
Toluene 
m-Xylene 
otpxy-s 
1,4-Didbrabenzene 
Unknms B~ 
Unknms D~ 

Sample Numb=: 
Description: 

Parameter 

Sample Number: 
Description: 

O i l  & Grease 
Specific m&ctance9 

8604541 
Tank 2 - Water 

8604542 
Tank 2 - O i l  

8605-543 
Tank 3 - Water 



THIBAULT & ASSOCIATES $ I  L .r I - ,  -\./ 

All Analyses In mg/l Unless Specified 

8605-543 
Tank 3 - Water 

Volatile Organics2 

Carbon Tetrachloride 
Benzene 
0, pXylenes 
1,4-Dichhrabenzene 
Unhclwns D6 

Sample Number: 
Description: 

Parameter 

Sample Number: 
Description: 

8605-545 
Tank 4 - Water 

O i l  & Grease 
Specific ~anductanceg 

Volatile Organics2 

Sample Nmber: 
Description: 

parameter 



Sanple Ncrmber: 
Description: 

O i l  & Grease 
specific 0nd~ctance9 

All Analyses In ny/l mless Specified 

Volatile 0manics2 

Benzene 
Toluene 
m-Xylene 
0,  p-Xylenes 
1,4-Dichlorabenzene 
Unknwns D~ 

Sample Number: 
Descriptim : 

Description : 

Arsenic 
Barium 
Cadmim 
Chrcanium 
&ad 
Mercury 
Seleniun 
Silwr 

8605-547 
Tank 5 - Wter 

8605-548 
~ a n k  5 - O i l  

-site of Water Frrrn Tanks 2-5 



THIBAULT & ASSOClATES -1. , ;' - 
C.-. 

_- - - . -  

1 - Analyses was p e r f o d  in accordance w i t h  Methad 1310, Extraction 
P r d e  ( 1  -city T e s t  Method and Structural Integrity Wst,  in EPA 
Publication. Test Methods for EMluating Solid Waste, July, 1982. 

2 - Purge and trap analysis for volatile organics were wfo& ushg a 
T e h a r  SC-3. &raMtcgraphic separation was achieved using a ham 540 
gas chranatograpl w i t h  a m c k  B-1% SP-1000 column. Elam ionization 
was used to quantify ccmp~unds (Pbdificaticn of EPA 601). 

3 - Unknms A grouped and calculated as Acetane. 
4 - Wmawlls B g r m p d  and calculated as Trichloroethylene. 
5 - U d m m s  C grouped and calculated as 'Ibluene. 
6 - U n k n n s  D grauped and calculated as o-Xylene. 
7 - 'Ibtal digested ~ t a l s .  
8 - PCB results report in mg/kg. fp . 
9 - Specific Conductance units in umhoslan. 

10 - Exceeds hazardous limit under TSCA. 
* - Sample contaminated during collection. 
N.D. - Not detected. 
N.A. - Not analyzed. 



THIBAULT & ASSOCIATES 

QUALITY=- 
JUNE, 1986 

Cancentrations In mg/l Unless Specified 

Barium 

Cadmium 

Chrcanim 

h a d  

m c u r y  

Seleniun 

Silver 

Sample Mm&er 

8605-535 

8605-535 

,' 8605-535 

8605-535 

8605-535 

8605-535 

8 60 5-535 

Original 
Sample Canc. 

(1. 

0.097 

CO. 05 

0.05 

<0.0002 

co.01 

CO . O X  

Pvnaunt 
Spike Added 

1.0 

0.200 

2.00 

2.00 

0.001 

0. 050 

1.0 

observed 
spike 

1.0 

.284 

2.02 

2.00 

0.00072 

0.050 

0.95 

Percent 
Recovery 

50* 

94 

100 

9 8 

62* 

90 

94 

* - Low recuveries due to d l  size of spike additions. 



Concentrations In mg/l Unless Specified 

original 
Sample Canc. 

IQnOunt 
spike Pdded 

observed 
spike 

Percent 
e 

101 

Parameter sample Nuber 

1 , l - D i c h l o m  8505-576 
ethylene 

1 , l -Dich lore  8505-576 
ethane 

t r m - l , 2 -  8505-576 
Dichloro- 
ethylene 

Chloroform 8505-576 

1 , 1 , l-Wich- 8505-576 
loroethane 

Cadmn Tetra- 8505576 
chloride 

Trichloro- 8505-576 
ethylene 

2-Chloroethyl 8505-576 
Vinyl E t k r  

o - Peroent Recuvery is correctd for concentration in the original smple. 
The Observed Spike concentration is uncorrected. 

* - No Spike ms added and the concentration represents a repl icate  analysis .  
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Numaer 

STANDARD Effeff~ve Date 

ENVIRONMENTAL 
MANAGEMENT GROUP 

I' CORPORATION I OPERATING 
PROCEDURES EMG 

1 Preoared 
- ?  ~- 

Earth Scteo/es 

jubjeff 
DRUM OPENING AND SAMPLING D 
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1 .O PURPOSE 

The purpose of thrs procedure 1s to provide general reference information for use In planning for and 
lmplementlng sampling programs involving the movlng andlor opening of closed contalners In 
uncontrolled hazardous substance sites. Procedures are provrded for selecting contalners to be 
opened and for moving and opening them. In addition, srte organization, protective clothing, 
worker protection, and other safety procedures are discussed. 

2.0 SCOPE 

This procedure IS applicable to opening and sampling of closed containers (120gallons or less) on 
uncontrolled hazardous substance sites. Bulk tanks such as rallroad tank cars, large above- and 
below-ground tanks ( w ~ t h  a capacity of more than 120 gallons) and tank trailers are not consrdered In 
this guideline. 

3.0 GLOSSARY 

Air Reactive Wastes - Some chemicals, such as white phosphorus or barium oxide, react w ~ t h  oxygen in,  
the alr, while others, such as sodium, cesium or various metal hydrides, react wlth the moisture or 
water vapor in the air. Many of these compounds are explosive when they come in contact wlth alr or 
water. 

Container - is defined as any drum, bottle, can,bag, etc., with a capacity of 120 gallons (450 liters) or 
less. 

Glass Thief - a glass tube 4feet long and 314 inches in diameter, used for taking samples from drums. 
The tube IS usually broken and disposed of in the drum followmg sampling. 

Field O~erations Leader (FOLI - responsible for the overall safe conduct of the container opening and 
sampllng operations. These mclude informing and obtaining help from local authorities ~f necessary; 
selection of containers t o  openhample; testing; moving, and staging of containers; container 
opening and sampling; resealing; and halting operations, including ordering site evacuation or 
requesting public evacuation (with help from local authorities) i f  necessary. The drum opening and 
sampling program will be planned in detail in the Site Operations Plan. If any unexpected results 
(e.g., explosions, atmospheric releases) occur, the FOL must inform the Site Manager immediately 
Together with the Health and Safety Officer and outside assistance, i f  necessary, (e.g., EPA's 
Emergency Response Team), he must determine the most prudent course of action. 

Health and Safetv Officer (HSO) - responsible for safety of all on-site operations, alerting the FOL of 
any potentially unsafe conditions, and haltlng work i f  on-site personnel or off-site public health i s  
threatened. 

Site Manaaer - responsible for determining that opening and sampling of containers is necessary for 
the RI program, and the approximate numbers and types of containers t o  be opened. 
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5.0 PROCEDURES 

5.1 GENERAL PRINCIPLES 

In general, a contalner openlng and sampling program WIII have one of the following ~ b j e ~ t i ~ e s :  

To determine (usually for enforcement case support) the presence of hazardous materials 
on the slte. Such a program involves a very limlted number of containers, perhaps as few as 
one. 

To characterize the range of materials present at a site. Containers would be chosen for 
sampl~ng by means of systematic selection crlterla. 

To characterize container contents for such purposes as bulking for disposal This program 
may lnvolve opening and sampling every container on a site in support of a remedial- 
action program, and performing on-site compatibility testing. 

The guidance presented is based on field experience in working with containers on uncontrolled 
hazardous substance sites. It will be evident that in many cases hard-and-fast rules cannot be glven, , 
and professional judgment is  required because uncontrolled variables are involved. For example, no 
one can be absolutely certain of any assessment of the potential contents of a contalner. Labels 
cannot be absolutely trusted; only educated guesses can be made by a through review of all available 
background data, such as potential sources of the wastes. 

Three basic risks are involved in moving and opening closed containers: (1) exposure of personnel to 
toxic materials, (2) fire, and (3) explosion. The first rrsk can be reasonably eliminated through the use 
of proper skin and respiratory protection equipment. The use of Level A protection acceptably 
reduces the risk of a worker being injured by tox~c vapors, mists, or splashes. In the same way, 
standard fire prevention procedures can be used to reduce the fire hazard through th use of 
detector instruments and proper equipment. These ~nclude the use of non-sparklng tools and 
lntrlnsically safe radios, pumps, and other equipment, as well as the staging of fire fighting 
equipment and the elimmation of any other possible ignition sources. 

The explosive risk, however, is not as easily handled, and thus is  the primary consideration in any 
container-opening operation. Even i f  no solid evidence of the presence of explosives IS found durmg 
the prelimmary data collection, one can never be certain that explosives have not been disposed of at 
the site. In order to provide the same reasonable level of protection against this rlsk as agalnst toxic 
exposure and fire, a very cautious approach, such as the one recommended in this procedure, should 
be used. 

5.2 BACKGROUND REVIEW 

This section details the elements of a site background review necessary to prepare a Site Operations 
Plan for drum opening. The decision of whether or not to conduct the operations depends on the 
assessment of the site history. Therefore, ~t is important that the following tasks are completed 
thoroughly. 

5.2.1 Preliminary Assessment and Site lnswction 

The FIT preliminary assessment and site inspection (if available) or th'e RI evaluation of existlng data 
should be consulted iqplanning for a container-opening operation. Of special Importance are Items 
that can be used to characterize the types of hazardous materials present at the slte (e.g., generator 



records, man~fests, inventorles, personal Interviews, monltorlng data). The review of all such data 
should search for the possi ble presence of shock-sensrtrve explos~ves and/or reactrve chernlcals 

5.2.2 Explosive Product Survey 

?age 
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Suslec 

DRUM OPENING AND SAMPLING 

If the site i s  a waste disposal or storage operations, a survey of commerctal producers or users of 
explosives wl th~n the area served by the facility must be conducted The determlnatlon of the area 
covered In this survey IS a judgment that should be based on locattons of known waste generators 
that used the faclllty and geographic locations of the slte. Agencles that could assist In ldentifylng 
explosive producers or users are local and state pollce untts, state transportatton departments, the 
U.S. Department of Transportation (DOT), and EPA state hazardous-waste permit offices Standard 
Industrial Classification (SIC) codes can be used to locate producers of explosives from lists of 
manufacturers available from state commerce agencies, local chamber of commerce, plannlng 
agencies, etc. 

I 

\umber 

SA-5 1 

qev~ston 
1 

5.2.3 Site Visit 

A site vrs~t is  required prior to planning a drum opening operation. This vislt may be in addition to  the 
Preliminary Assessment and Site Inspection. Information on the fol lowing should be gathered during % 

the site vislt: 

Site boundaries - fences, roads, natural boundaries, etc. 

Access points and travel routes on the site. 

Topographic features 

Adjacent land uses - residential, agricultural, public use areas, commercial establishments, 
schools, natural areas,etc. 

Power lines, railroad, and public roads close to  the site. 

Container storage areas - provide observational details; describe i f  drums are jumbled, 
stacked, piled, arranged in rows, etc. General condition of drums indicates i f  containers 
can be grouped according to  visual features, contents, or any other classification method. 

Buildings and other site structures, as well as any other disposal areas such as lagoons, 
surface piles, etc. 

Location of water sources. 

Location of potential staging areas. 

In general, the FIT preliminary assessment and site inspection should have been completed prior 
NUS involvement In opening and sampling drums. Field characterization resulting from the FIT work 
should help to establish ambient conditions and ident~fy potent~al hot spots. This information is to be 
plotted on the site sketch required in the Site Operat~ons Plan. Observations from maps and aer~al 
photographs can also be used In c mpiling the slte sketch. 

During the site visit, local officials should be contacted to arrange for fire protection and pol~ce 
support during the operati n. lntervlews should also be conducted w ~ t h  site workers, local officials, 
and any other people familtar with the site's hlstory. 
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The central purpose of the background review IS to evaluate the rrsk presented to personnel engaged 
in drum-opening operations. Assessment of drum contents is  most important because it identif~es 
specific nsks. However, other site features also affect the hazard potential. Leakrng and corroded 
drums, crowded and poorly organized conditions, and drums of unknown and apparently diverse 
origins are condrt~ons that requlre careful plannrng. 

DRUM OPENING AND SAMPLING 

There are no accurate quantitative methods available to evaluate the total danger Assessment of 
the danger is  subjective and should be done by personnel experienced In field operattons at 
hazardous sites. Good professional judgment 1s required, and project management must feel that 
adequate Information is  available to support a decwon to conduct the drum-opening operations 
Any posltrve indication of shock-sens~tive materials that might react or explode requlres spec~al 
consideration. 

5.3 CONTAINER SELECTION CONSIDERATIONS 

~ - 
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The containers selected for opening and sampling will depend on the purpose of the operations and 
on considerations of safety--that is, a container that may detonate 1s to be avoided. Even though 
many drums are found at uncontrolled disposal sites where the contents are unknown, it is  
worthwhile to  consider drum markings and types, as well as drum groupings. 

E?fea~ve 3ate  
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When considering sampling for enforcement, the first choice of drums would be those marked w ~ t h  
known hazardous materials (trade name, chemical name, empirical formula), or hazardous labeling. 
Next would be those isolated by themselves or material contained in an exotic metal container (e.g., 
aluminum, nickel, monel, stalnless steel). Then consideration should be given to the unmarked drum 
piles or stacks. These should be sampled randomly among the various distinguishable drum lots. 

When sampling for site characterization purposes, a concerted effort should be made to distlngulsh 
drum lots and to get a good drum count among the lots. A drum that appears to be characteristic and 
in the center of all the major drum lots should be sampled first, followed by drums in as many of the 
smaller lots as practical. Also, i f  practical, duplicate samples should be taken on major drum lots at 
e~ther end of a lot to  see i f  the wastes appear t o  be characteristic all the way through. 

On most abandoned waste sites, there is some organization or pattern to the way the material was 
placed on the site. The pattern is occasionally as detalled as finding the flammable solvents In one 
area, acids in another, cyanide in another, recoverable metals in a fourth, and so on. Some disposal 
facilities stencil control numbers on drums to indicate specific lots. Often, if the s~te was poorly run, 
the only indication that a group of drums is related will be their color, size, or type. 

Typically, waste is  shipped t o  sites in 55-gallon drums on trucks. About 60 to  80 drums are delivered 
from a given load, depending on the welght of the load. Durlng the initial site inspection, one should 
look for distinguishing features in an attempt to  define the different lots of drums on the site. Often 
the trade name, chemical name, or empirical formula will be written on the drum. Another 
distinguishing feature would be drums of exotic metal such as alum~num, nlckel, monel, stalnless 
steel, etc. A manufacturing facllity will use a specified DOT coded drum, a strange drum we ,  or a 
drum with an unusual configuration or adaptation for a particular process line (center of drum head 
fill bung, double-sided f i lhent  bungs, etc.). 

At almost every site that has been receiving waste, there is an isolated group of containers. Approach 
these wlth care but do try to determine why they were segregated. Occas~onally a group of drums IS 

found marked ' D M '  (roughly translates as "Don't Fool With") because of their extreme hazard or 
because the people handling them have had an accident or other unusual experience with them. 



In any lot of drums there IS sometimes encountered an unusual or out-of-place container Th~s 

oddball container w ~ l l  not fit the pattern, color, size, etc., of those around ~t (e g , it may be the only 
distended drum among undlstended drums or a llned drum among unl~ned drums) 

An attempt should be made to avo~d drums that are structurally damaged or if the~r movement or 
sampling would endanger a team member Samples of drums in stacks or p~les should not be taken ~f 
at all possible 
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DRUM OPENING AND SAMPLING 

Before sampling any drums, an external radioactivity scan must be conducted w ~ t h  the results 
recorded In the field notebook. On a slte where many different types of containers are present, they 
should be sampled in the following order, based on what they can be expected to contaln and In 
Increasing order of hazard: 
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Paper, plastic, cloth, and burlap bags. 
Glass carboys and jugs (except chemical reagent or laboratory-packed bottles) 
Fiberboard drums. 
Plastic and polyethylene carboys and containers. 
Plastic-lined steel drums. 
Steel drums. 
Exotic metal drums. 
Odd containers (distended, isolated, marked "DFW," etc.). 

Attachment A contains information on the types, sizes, DOT designation, openings, and 
recommended opening techniques for the various kinds of containers. Any drum without a DOT 
designation should be avoided, as it may have military origins. The DOT designat~on, which is  usually 
found on the bottom of a drum, can be useful in determining the material of the drum. 

5.4 CONTAINER HANDLING AND STAGING 

Personnel tnvolved in handling and transporting contamerited waste shall work in teams containing 
no fewer than two people. Visual contact shall be maintamed between members of the working 
team at all times. All team members shall be able to  communicate between themselves and with the 
Site Health and Safety Officer by intrinsically safe two-way radio at all times on the work site. 

Prior to  physically handling a drum or other container, the following preliminary classifications 
checklist must be reviewed and each response noted in a field notebook: 

a Is the drum radioactive? 

0 Does the drum exhibit leakage or deterioration, i.e., is  it unsound? 

Does the drum exhibit apparent internal pressure? 

a Is the drum empty? 

Does the drum contain markings which would indicate that the contents are potentially 
explosive? 

The results of the preliminary class~fication checklist dictate which specific procedures shall be 
followed in handling, opening, and sampling the drum. 



The handling, movement, and transport of drums and other containers should be by use of 
mechanical equipment only; equipment may conslst of a grappler equlpped backhoe or front-end 
loader Drum transportation should be with front-end loaders or fork lifts wlth modified carrylng 
platforms Port~ons of equipment that contact drums or canisters should be constructed of non- 
ferrous metals or contact portions should be coated or lined to preclude spark generation Handllng 
and transport equipment must be equipped with full frontal and sl~de splash and explosion shields. 
Class ABC f~ re  extinguishers shall be fitted to the body of each piece of equlpment. 

When possible, drums or other containers to be sampled should be opened and sampled In place to 
minimize handling. However, when drums are stacked or are close together, they may have to be 
moved to prevent sympathetic detonat~on of, or chemlcal reaction with, other drums around the one 
being opened. The main crlterlon IS distance to other drums--a reasonable distance should be 
maintained to keep the drum to be opened segregated from others. 
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DRUM OPENING AND SAMPLING 

Drums or containers exhibit~ng the following characteristics require special treatment In handling 
and sampling: 
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Leaking or deteriorated drums 
Bulging drums 
Drums containing explosive or shock-sensitive waste 
Drums containing radioactive waste 
Lab packs 
Gas cylinders 

When drums are moved, they should be taken t o  a staging and sampling area that is  diked or bermed 
to  control any major spillage. Again, this area should be far enough away from other drums on the 
site to  prevent a chain reaction. Only one container at a time should be placed in the staging area 
and opened. One crew can be moving and setting up the remote-opening equipment on the next 
container while another crew is  sampling, labeling, and resealing the first container. 

Containers that are inside warehouses, basements, or other buildings must be moved outs~de before 
they can be opened. If this is not possible, the Site Manager should be contacted for special assistance 
in developing the opening plan. Adequate vent~lation is critical for container-opening operations. 

Empty drums containing less than 1 in. of sol~d resldual waste and those resulting from on-site 
bulking and repack operations shall be loaded by grappler into transport equipment and placed 
w~th in  the empty drum staging area. Residuals, where possible, shall be transferred to  repack 
contlaners prior to movement. 

5.5 REMOTE OPENING 

Because of the poss~bility of encountering a drum conta~ning a shock-sensitive material, any drum to 
be moved andlor sampled should be remotely shaken. One way of doing thls IS to carefully tie a rope 
around the drum and shake it from behind a barrier at a safe distance. 

The required method of opening drums is  by remote means (except as noted in Attachment A). Three 
types of remote-opening equlpment are available: the bung splnner, the remote-controlled drill, and 
the drum plercer. 



The bung spinner consists of: 

Air Impact wrench wlth nonsparklng adapter 
Drum-mount~ng bracket. 
Two-stage regulator. 
Compressed-air cylinder with 100 ft. of air hose and control valve. 

The impact wrench 1s mounted over the bung on top of the drum by means of the steel-mount~ng 
bracket. The air tank, regulator, and control valve can be placed up to 100 ft. away from the drum ~n 
a well-protected locat~on. 

A remote-controlled, air-operated, self-feeding, and self-retracting drill can also be used. This tool 
consists of: 

0 Self-feeding and self-retracting drill. 
Drum-mounting bracket. 
100 feet of air and control hoses. 
Two-stage high-pressure regulator. 
Compressed air cylinder. 

0 Filterlregulatorllubricator unit. 

As with the bung spinner, the air tank, regulator, and control valves can be placed up to 100 feet 
away from the drum in a well-protected locat~on. There are two controls on th~s  piece of equipment- 
a start valve and an emergency retract valve. 

The drum piercer consists of: 

Hydraulic ram with hand pump. 
0 100 feet of hydraulic hose. 
0 Drum-mounting bracket (top or s~de). 
0 Pierang nail. 

This unit uses the same bracket as the drum drill. The hydraulic ram slowly forces the steel piercer 
thr ugh the drum surface as the hand pump is operated. When the 112 in.-diameter hole is  complete, 
op nlng a relief valve on the pump allows the spring t o  retract the piercer from the hole. 

When any of these pieces of equipment is used, the control lines are to  be extended to the~r 
maximum, and drumopening personnel are to operate the controls from beh~nd sandbags, a 
concrete or brick structure, or other solid barriers. Remember, the opening surfaces of the drrll or 
bung spinner should be decontaminated after each use. 

The following guidelines are offered for other types of contamerr: 

0 Rina-closed, open-top drums - Loosen the ring and then remove it remotely by means of a 
rope. If ~t is necessary to  cut the rlng, do so near the bolt or clampllever so that there will 
be a place to  attach the rope. 

Glass carbovs or iuas with lap~edlaround-alass stormet or Plastic cap - Slowly release any 
retain~ng wire and vent any pressure. Remove the stopper or cap by hand only. 



Fiberpacks or corruaated cardboard containers - Release the locking rlng and remove the 
rlng and Ild by hand. 

Plast~c or polyethylene carboys and plastic-lined drums (when necessarv) - Use a 
nonsparking alum~num, brass, or beryllium bung wrench of the proper slze. Do not use a 
bung wrench on any distended drums of this type; remote methods w ~ l l  be applied. 

Plast~c Kraft paper, burlap, or cloth baas - Use a tro.wel or sampling t r~er The bags should 
be resealed or placed In an overpack. 

5.6 PROBLEM CONTAINERS 
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DRUM OPENING AND SAMPLING 

Special handling techn~ques are required for containers which may expose personnel to part~cularly 
hazardous cond~tions. These techniques are described in general below, although slte-spec~f~c 
conditions may require the development of specialized methods in the Site Operations Plan. 
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5.6.1 Leakina or Deteriorated Drums 

The contents of drums that exhibit leakage or apparent deterioration such that movement 
will cause repture (determined by the HSO) must immediately be transferred to a repack ' 
drum. Equipment, ~ncluding transfer pumps used in the repack operation, must be of 
explosion proof construction. 

Leaking drums containing sludges or semi-solids, drums that are structurally sound but 
which are open and contain liquid or solid waste, and drums which are deteriorated but 
can be moved without rupture, must be immediately placed in overpack containers. 

5.6.2 Bulaina Drums 

Drums which potentially may be under internal pressure, as evidenced by bulging, must be 
sampled in place. Extreme care shall be exerc~sed when working with and adjacent to 
potentially pressurized drums. 

Should movement of a pressurized drum be unavoidable, handle only with a grappler unlt 
constructed for explosive containment. The bulging drum should be moved only as far as 
necessary to  allow seating on firm ground or i t  should be carefully overpacked. 

Openings into pressurized drums shall be plugged and the bung holes fitted with pressure 
ventrng caps set at 5 psi release. 

5.6.3 Drums Containina Ex~losive or Shock Sensitive Waste 

If drums containing wastes that have been identified by sampling, or are suspected by 
visual examination to  be explosive in nature are found, the Site Manager and HSO must be 
notlfied ~mmediately, before the drums are handled in any way. 

If the Site Manager and HSO approve handling of these drums, they shall be handled w ~ t h  
extreme caution. Initial handling shall be by a grappler unit constructed for explos~ve 
contalnment. Drums shall be pallet~zed prior to transport to a h ~ g h  hazard lnterlm storage 
and disposal area. 



If at any t ~ m e  during remedial actlvit~es, an explos~ve, pursuant to provtsions of Title 18, 
U.S Code, Chapter 40 (Importat~on, Manufacture, Distr~but~on, and Storage of Explosive 
Materials, 1975 Explos~ves List) 1s ~dent~fted, ~t should be secured and the appropriate state 
and federal agencles not~fied. 

ldentlfication of an explosive substance during the course of a remed~al actlon IS usually 
based on the experience of the on-site personnel. Potentially explos~ve materials usually 
may be identified by the~r  phys~cal characteristics -- texture, color, denslty, etc., as well as 
the way they are packaged or labeled. Most explosives are solids. In some cases they are 
packaged in water-tight containers to exclude water, while in other cases they are 
packaged wet to  preclude explos~on. 
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DRUM OPENING AND SAMPLING 

Pr~or to handling or transporting drums conta~ning explosive wastes, personnel work~ng in 
the area shall be removed to  a safe distance (as determ~ned by the HSO). Cont~nuous 
contact w ~ t h  the command post shall be mainta~ned until handling or transporting 
operations are complete. An audible siren signal system, similar to  that employed In 
conventronal blasting operations, shall be used to signify the commencement and 
completion of explosive waste handling or transport~ng activit~es. 
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Drums Containina Radioactive Waste 

Drums containing radioactive wastes shall not be handled until radiation levels have been 
determined by an Initial field survey which is recorded In a field notebook. The suivey shall 
include background levels, direct gamma readings and laboratory analys~s of drum surface 
wipe samples. 

Depending on the level of radiation encountered, handling and transport may requlre 
special shielding devices to protect personnel. Followrng handling and transport, 
equipment used shall be surveyed by the HSO and decontam~nated to background levels 
prlor to recommencing work. Surveys shall also be made of the ground surface In the 
vicln~ty of original drum storage to  identify potential soil contam~nation by sp~lled or 
leaked radioactive waste. Prior to recommencing work in the area, radioactive soil areas 
shall be isolated to  prevent tracking of radioact~ve contaminants about the site, and 
workers who entered the area should have thew gloves and boots surveyed for radiation. 

Packaaed Laboratow Wastes (Lab Packs) 

If drums known or suspected of containing discarded laboratory chem~cals, reagents or 
other potentially dangerous materials in small volume, or Individual containers are found, 
the Site Manager i s  t o  be notified rmmediately, before the drums or containers are moved 
or opened. 

I f  the Site Manager and HSO approve the handling or these containers, they shall be 
handled w ~ t h  extreme caution. Until otherwise categorized, they shall be considered 
explosive or shock sensitive wastes. Initial handling shall be by a grappler unlt constructed 
for explosive containment. Drums shall be palletized and overpacked i f  requ~red prior to 
transport to  the Lab pack staging area for sorting, identificat~on, repacking andlor 
stabilization. 

0 Pr~or to  handling or transportating Lab Packs from the existing drum area, personnel 
working in the immed~ate area shall be removed to a safe distance. Contlnuous contact 
with the command post shall be maintamed until handling or transporting operations are 
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complete. An audible slren srgnal system, slmllar to that employed In conventional blast~ng 
operatlons wrll be used to slgnrfy the commencement and cessation of Lab Pack handl~ng 
or transporting actrvrtres. 

DRUM OPENING AND SAMPLING 

5.6.6 Air Reactive Wastes 

If the presence of an air reactrve substance IS ver~fied or even suspected, the materral 
should be Immediately segregated and transported to a separate h~gh  hazard rnterrm 
storage and disposal area. 
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Air reactive wastes may be discovered dur~ng opening or sampling operatlons Air reactive 
substances normally requrre special packag~ng. They may be stored under water or some 
other l iqu~d to  minimize arr contact. They may also be found In sealed ampoules, 
corrugated drums, starnless steel canisters, or specially lined drums. 

Effectrve Date 
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5.6.7 Gas Cvlinders 

Gas cylinders, when encountered, should be stored and disposed of on a speclal case basls 
depending on the integrity of the cylinders and type of substance they are expected to . 
contaln. 

5.7 CONTAINER SAMPLING 

5.7.1 Eauipment 

Personal protection equipment. 

500 ml, wide-mouth amber glass bottle wlth teflon cap Irner. 

Uniquely numbered sample rdentification labels and tags filled out and affixed to sample 
containers before sampling commences. 

4-h. x 314-in. ID glass sampling thief. 

Remotely operated opening device. 

One gallon covered cans half-filled wlth absorbent material (for offsrte shipment only). 

5.7.2 Sam~lina Procedures 

All drums and mechanical equipment should be grounded prior to  the commencement of samplrng. 
If the bung or container lid can be removed, sample conta~ned liquids using a glass th~ef, wh~ch shall 
then be broken and discarded within the barrel. A barrel that has a badly rusted bung, or that cannot 
be sampled as above, shall be safely entered w ~ t h  a hydraulic penetrating dev~ce operated remotely. 
All openings shall be plugged except durlng sampling operation. 
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The steps to be followed In sampling are as follows: 

Record any markings, special drum conditions, and type of openlng In the field notebook, 
on the sample log sheet, and, later, on the Chain-of-Custody form Locate the general area 
on a sketch of the slte. 

Stencil an ~dentifylng number on the drums and record in logbook. Consult the sampling 
plan for identifications. 

Make certain that the drurnlcontainer IS set on a firm base, preferably In a fully upr~ght 
posltlon. 

Open the drumlconta~ner as descrrbed in Section 5.5 and Attachment A. 

Insert glass tublng almost to the bottom of the drum or untll a solid layer IS encountered. 
About 1 foot of tubing should extend above the drum. 

Allow the waste in the drum to reach i t s  natural level In the tube. Then cap the top of the 
sampling tube wlth a tapered stopper, ensuring liquld does not come Into contact with 
stopper. 

Carefully remove the capped tube from the drum and insert the uncapped end in the 
sample container. Do not spill liquid on the outside of the sample container. Release the 
stopper and allow the glass thief to draln completely Into the sample container. 

Deliver 100 to  250 ml of the sample (the sampling plan will specify the amount) to a clean, 
wide-mouth, 500-ml (1-pt) glass sample jar. If the sample is  not free flowlng and is  taken 
through a bung opening, repeated sampling may be necessary. 

Place the used sampling tube, along with paper towels or waste rags used to wlpe up any 
sptlls, into an empty metal barrel for subsequent disposal. If glass tubing has been used, ~t 
may be broken and left ins~de the drum being sampled. 

Cap the sample container tightly and place prelabeled and tagged sample container In a 
carrler. 

Replace the bung or lids or place plastlc over the drurnlcontainer. 

Measure the sample for radioactlvlty and record results in a field notebook. If the meter 
readings exceed 10 mR/hr, notify the FOL immediately. 

Fill out Chain-of-Custody Record and carefully pack samples. The finished package will be 
padlocked or custody-sealed for shlpment to the laboratory. The preferred procedure 
includes the use of a custody seal across filament tape that is wrapped around the package 
at least twice The custody seal (paper, plastlc, or metal) is  then folded over and stuck to 
itself so that the only access to the samples is by cutting the filament tape or breaklng the 
seal to unwrap the tape. The seal is signed before the package is  sh~pped. 

Complete the appropriate traffic report. Drum samples are always considered to be hlgh- 
hazard samples. 



5.8 RESEALING AND SITING CONTAINERS 

Replacing the bung, screw cap, etc. 
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DRUM OPE'NING AND SAMPLING 

5.7.3 Sample Preservation and Packina Procedures for Drummed Waste Samples 
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0 No preservatives shall be used. 

Place sample container in a ziplock plastic bag. 

0 Place each bagged container in a 1-gallon covered can containing absorbent pack~ng 
material. Place lid on can. 

Mark the sample identificatlon number on the outside of the can. 

0 Arrange for the appropriate transportation mode consistent with the type of hazardous 
waste involved. 

All containers opened for sampling need to be resealed to prevent the escape of vapors and poss~ble 
reactions from rainwater, air and so on. The resealing methods will depend on the opening methods 
used and include the following. 

0 Replacing the lid and retaining ring. 

Placing the drum in an overpack (larger drum) when ~t cannot be resealed by any other 
method. 

0 If a hole is  drilled, use of a special rubber or plastic plug. A drum bonnet should be used to 
ensure that rainwater does not seep around the plug. 

I t  is important to  note that these resealing methods are for the purpose of preventing leakage from 
the container while it is In storage on the site. If the container is to  be moved off the site, DOT 
regulations regarding transportation of drums must be complied with. These will generally require 
more rigorous sealing procedures. 

Once the drum is sampled and resealed, it should be left where it cannot react with other containers 
on the site. For a small number of drums, the storage areas may be the staging and opening area. In 
any event, the sampled drums should be placed in an area away from other groups of containers on 
the site. The reason is that slowly progressing chemical react~ons can start when a container IS 

opened and the contents exposed to  air or the disturbance caused by handling the drum. Such a 
reaction could take hours or even days to  occur. Another reason for the segregation and 
~dent~fication of drums for recovery is for use as evidence. 

5.9 PUBLIC EVACUATIONIALERT CONSIDERATION 

5.9.1 General 

The potential ne d for evacuation of the site and surrounding area must be considered when the S~te 
Operations Plan and Health and Safety Plan are developed. The HASP should describe the condit~ons 
requiring evacuations and the panles responsible for Issuing and nfdrcing an evacuation order 
Several site-specific factors influence the need for, and the extent of, the evacuation or alerting of the 
nearby off-site public. These factors include the following. 



Proxim~ty of residences, shopping or other commercial or business areas, factories, 
h~ghways, railroads, and airfields or other transportation routes that may have to be 
evacuated This ~nformation will be available from the background review and prel~m~nary 
si te ~nspections. 

DRUM OPENING AND SAMPLING 

Proxim~ty of other facilities that could be ~nvolved in, cause, or propagate a f~re, explos~on, 
or toxic release on the site. This tnformatron wtll also be known from the background 
review and site Inspection. 

Presence of explosive, flammable, or volatile substances on the site. Some general 
indications of the types of hazards present may be provided by the background review and 
site inspection. The probability of encountertng explosives (i e., directly detonatable or 
shock-sensitive mater~als as opposed to explosive vapor-oxygen mixtures) wil l have been 
reduced by the screening procedures applied during earlier site evaluation Preliminary 
assessment and site inspection may provide indications, or definite knowledge, that 
specific compounds presenting known flammability or toxicity hazards are in the 
containers. Of these known hazards, those having the greatest potential for atmospherlc 
spread off the site should be used in estimating evacuation hazard distances as described 
below. For example, i f  several volattle toxic liquids, or toxic vapors, are present, those 
having the greatest toxic potent~al in air, as measured by a Threshold Limit Value (TLV) or 
classified as Immediately Dangerous to  Life and Health (IDLH), should determine the 
hazard distance, since these have the potential for the greatest health impacts. 

Atmospheric drlft of a toxic or flammable vapor cloud or plume can often extend to great 
dlstances from the site, and hence potentially threaten more people than even an explosive 
hazard. Similarly, thermal-radiation hazards generated by even a large fire on the site 
generally reach to dlstances which are small compared to possible atmospheric drift 
d~stances of a vapor cloud. 
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Potential for an accident on the site which could result in an atmospheric release of 
flammable or toxic liquid or vapor. Thls possibility should be remote i f  only one drum IS 

opened at a time and ~f that drum IS segregated from other drums. 
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The most important parameter that needs to be estimated for any accident is the rate of 
liberaiton of flammable or toxic vapor; unfortunately, this 1s often the most uncertain 
quanttty. 

Prevailing wind speed and direction and atmospherlc stability affect very strongly the 
pattern of atmospheric spread of a gas cloud. If these can be quantitatively estimated at 
the time an actual accidental release occurs, this informatton should be used in calculating 
an estimated evacuation corridor as detailed below. 

However, because wind direction i s  subject to  raptd and unpredictable variations, and 
because atmospheric drift of a concentrated cloud or plume is greatest under stable 
atmospheric conditions and low wind speeds, it is usually preferable to take a conservative 
approach. Thus, one should base a publ~c hazard evacuation distance, in any direction 
from the site, on an assumed worst-case atmospheric condition, that is, a stable 
atmosphere and moninal low wind speed, say 5 mph. 



DRUM OPENING AND SAMPLING 

5.9.2 Plausible Accident Scenario 
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A plausible but hypothet~cal scenario for an acc~dent that may be expected to occur dur~ng closed- 
contarner openlng operations would involve a release, from only the one 55-gallon drum belng 
opened, of a volatlle tox~c liquid that rap~dly vaporizes and forms a nonburn~ng but continuous 
source of a toxic vapor plume. The rate of vapor generation and release can be calculated from the 
assumption that the uprlght drum IS completely open at the top and a knowledge of the vapor 
pressure and some other readily available chemrcal properties of the chemlcal ~nvolved. For 
simplic~ty, the fact that a complex m~xture of chemicals may actually be ~nvolved IS neglected and the 
most tox~c l iqu~d or vapor IS treated as ~f ~t were a pure component. 
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5.9.3 Estimatina Hazard Evacuation Radius 

Once the rate of atmospheric release of vapor is estimated for the accident scenario, outslde 
assistance from any of several sources may be sought to  estimate an atmospher~c dispersion d~stance 
appropriate for the degree of flammab~lity or tox~city hazard of the chem~cal involved. Th~s estimate 
would then be used as a recommendation of an evacuation radius to be made to the responsible 
official in charge at the site, who will actually determine the necessity and extent of publ~c 
evacuation. 

Outs~de assistance in estimating the hazard radius In an emergency situation may be obtained from 
EPA's Emergency Response Team (ERT), the US. Coast Guard's Hazard Assessment Computer System 
(HACS), or from other hazard analysts. 

Two different situations may require the evacuation of the off-site public: 

0 The emergency resulting from an actual occurrence of an accident involv~ng atmospherlc 
release during drum-opening operations. 

Precautionary planning before the start of drum-opening operations, In antic~pat~on of an 
acc~dent. 

The above hypothetical scenarlo involvrng a single drum may be used in plann~ng precautionary 
evacuations before the stan of a dangerous drum-open~ng operation. On the other hand, in an 
actual accident, the rate may be estimated i f  the number of drums releas~ng and the size of the 
opening in each such drum can be estimated by observation. 

The decis~on t o  evacuate or alert the public off the site as a precautionary measure depends on the 
degree of hazard presented by the materials known to  be present at the site. For the scenarlo 
described above, a table of numerical hazard d~stances for several of the commonly encountered 
chemicals and those expected to  be found at the slte will be prepared before drum-open~ng 
commences as part of the Health and Safety Plan. These d~stances may then be used as numerical 
decis~on criteria for precautionary evacuation by comparing them to the known d~stances of 
populated areas from the site. 
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TECHNIQUES FOR OPENING CONTAINERS 

TYPee Size DOT Deeignation Type of Opening RecomBended Opening Technique 

Steel drur, 
open head, 
unlined and 
l ined 

Steel drum, 
cloeed head, 
l ined 

Steel drum, 
cl sed head, 
unlined (eteel, 
monel, etainlese, 
nickel, and 
aluminum) 

Burlap bag, 
double Kraft 
paper bag, cloth 
bag, plastic bag 

I-110G m 5 -  
DOT 6 -  
DOT 17 - 
DOT 37 - 
DOT 42 - 

5-11OC DOT 5 -  
DOT 6 -  
DOT 17 - 
DOT 37 - 
DOT 42 - 

5-llOC DOT 5 -  
DOT 6 -  
DOT 17 - 
DOT 37 - 
DOT 42 - 

Varioua DOT 36 - 
DOT 44 - 
DOT 45 - 

Detachable eteel 
lid vith a clamp 
or lever-locking 
ring, or a ring 
with forged luge 
and eecured by a 
bolt . 
Plaetic bung 
opening not 
larger than 
2.3 in. 

Steel or other 
metal bung not 
over 2.3 in. 

Varioue . 

Remove bolt. If possible, 
relieve pressure on clamp 
or lever-locking ring 
remotely (i.e., lanyard); 
Remove ring with lanyard. 
Remove lid by hand. 

Preferred method ie to D 3 
GI n 

remotely open bung. Manually m x  
open othervise. A 3  

O m  

Remote method. 

Open with sharp implement; 
reseal bag or overpack in 
f iberpack. 
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1 .O PURPOSE 

The purpose of these procedures IS to prov~de general reference informat~on regarding sampl~ng of 
l ~ q u ~ d  or solid materials from tanks by methods wh~ch do not require tank entry. 

2.0 SCOPE 

Th~s procedure covers tank inspect~on and sampl~ng techniques for use in assessing the condit~on and, 
contents of tanks. Th~s guidel~ne does not address actual entry for internal ~nspection or sampling 
wh~ch requires str~ct Health and Safety protocols dur~ng th~s potent~ally hazardous activity. 

3.0 GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

S i t  Manaaer - responsible to  assure that the need for tank sampling is well just~fied and that the * 

sampling techniques chosen are adequate t o  obta~n a representative sample and prevent significant 
spills and atmospheric releases. 

Field Operations Leader - responsible for implementing the FSAP and for overseeing the sampl~ng 
effort in the field. 

Health and Safetv Officer - responsible for developing the safety-related procedures for tank entry 
and sampling and for assuring their correct implementation in the field. 

5.0 PROCEDURES 

5.1 ACCESS FOR SAMPUNG 

If possible, tanks will be opened and sampled from the top. The physical size, shape, construction 
material and location of access will determine the best methods of opening and sampling. In some 
caies, (for example, i f  the tank is being sampled from a valve at the bottom of the tank) it may b 
necessary to  have spill response personnel on-slte in case of an accidental release. 

When liquids are contained in sealed vessels, gas vapor pressures build up, sludges settle out, and 
dens~ty layerlng develops. The potential for explos~ve reactions or the release of noxlous gases when 
containers are opened require considerable safeguards. The vessels should be opened w ~ t h  extreme 
cautlon. Preliminary sampling of any headspace gases may be warranted. As a min~mum, a 
preliminary check with an explosimeter or an organic vapor analyzer will determine levels of 
personnel protection and may be of aid in selecting a sampling method. 

5.2 TANK SAMPLING 

At least two persons must always perform tank sampling: one should collect the actual samples and 
the other should stand back, usually at the head of the access stairway and bserve, ready to assist or 
call for help. If the walls or r of of the tank are corroded, the sampl rs should n t attempt to  climb up 
the outside of a tank, but instead an aerial lift should be used to gain access to the samplmg pornt. 



IANK 

The sampling of tanks IS similar to  the sampling of drums. The techniques for sampling are the same, 
except sarnpl~ng equipment may need to be longer to give a representative sample of deep tanks 
Steps to be followed in tanks sampllng include the following: 

Page 
30f 10 

Effemve Date 
05/04/90 

- 

S L I O J ~ C ~  

-. . , a ,  SAMPLING 

1. Record the tank's condition, markings, openings or valve types, and approximate slze In 
gallons In the slte logbook and on the sample log sheet. Note the tank location on the slte 
sketch. 

- -  
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2. Attach an identification number to the tank using a stencll or weatherproof tag. Number 
succeeding tanks consecut~vely. Record the numbers In the site logbook. 

3. Determine whether the tank contents are stratified by Inserting a long plast~c or glass tube 
sampler, withdrawing it, and examining the tube contents. Samples of stratified contents 
can be taken using a bomb, weighted bottle, or a Kemmerer sampler. For a descr~pt~on of 
these methods, see Attachment A of this Guideline. If a composite sample IS desired, take 
one sample each for the upper, middle, and lower sections of the tank or for each 
Identified layer, and composite them in one container. 

NOTE: I f  a reaction i s  observed when the glass tube IS inserted (violent agitation, fumes,. 
light, etc.) the investigators should leave the area immediately. If the glass tube 
becomes cloudy or smokey after insertion into the tank, the presence of 
hydrofluoric acid is indicated and a comparable length of rlgid plastic tubing 
should be used. 

4. If contents of the tank are homogenous, a sample may be taken using glass tubes. See 
Attachment 8 for details of this procedure. 

5. After collecting the sample in the appropriate container(s), add preservative required, 
tlghten the lid, attach a label and identification tag and tape the lid in place, as 
appropriate. Fi l l  out the appropriate sample log sheets and Chain-of-Custody Record. 

5.3 SAMPLE PACKAGING AND SHIPPING 

Many samples collected from storage tanks will be shipped as high-hazard samples (see SA-6.2; 
Sample Packaging and Shipping). 

6.0 REFERENCES 

None. 

Attachment A - Methods of  Sampling Stratified Contents of Tanks 
Attachment B - Collection of Liquid Containerized Wastes Using Glass Tubes 
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1. Sampling Using the Bacon Bomb Sampler 

Discussion 

L 

Numaer 
SA-5.3 

Rev~s~on 
1 

The Bacon Bomb (Figure A-1) IS designed for the withdrawal of samples by the "thlef" method from 
various levels wlthin a storage tank. It consists of a cylindrical body with an internal tapered plunger 
that acts as a valve to admit the sample. A line attached to the top of the plunger 1s used to open and 
close the valve. A removable top cover provides a pornt of attachment for the sample in and has a 
locking mechanism to keep the plunger closed after sampling. The Bacon Bomb is usually constructed 
of chrome-plated brass and bronze with a rubber O-ring acting as the plunger sealing surface. 
Stainless steel versions are also available. The volumetric capacity is  8, 16, or 32 ounces (236, 473 r 
946 milliliters). 
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The Bacon Bomb IS a heavy sampler best for viscous materials held in large storage tanks or In 
lagoons. If a more non-reactlve sample, needed, the stainless steel version should be used or the 
samplers could be coated with Teflon. 

Sampling Method 

Attach the sample line and the plunger line to the sampler. 

Measure and then mark the sampling Iine at the desired depth for sampling. 

Gradually lower the sampler by the sample Iine until the desired level is  reached. 

When the desired level is reached, pull up on the plunger line and allow the sampler to  fill 
before releasing the plunger Ii ne to  seal off the sampler. 

Retrieve the sampler by the sample line, being careful not t o  pull up on the plunger line 
and thereby prevent accidental opening of the bottom valve. 

Rinse or wipe off the exterior of the sampler body. 

Position the sampler over the sample container and release its contents by pulling up on 
the plunger line. 

Thoroughly decontaminate the sampler prior to next use. 



FIGURE A-1 

BACON BOMB SAMPLER 
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2. Discussion 
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The we~ghted bottle sampler cons~sts of a glass bottle, a weight slnker, a bottle stopper, and a lrne for 
opening the bottle and lowering and raising the sampler durlng sampllng (FigureA-2) There are 
variations of thls sampler, as illustrated In the Amer~can Society of Testing and Materials (ASTM) 
Methods D-270 and E-300. This sampler can be either fabr~cated or purchased commerc~ally. 
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Uses - 
Weighted bottle samplers are used to sample liquids at a particular depth. These samplers are dlff~cult 
to  use in very VISCOUS liqu~ds. In addit~on, the outside of the bottle IS exposed to the waste Thls 1s 
undesirable i f  the bottle IS used as the sample container. An alternat~ve to the welghted bottle 
sampler is the Kemmerer bottle. 

Sampling Method 

1. Gently lower the sampler into the liquid to  the desired depth so as not to remove the 
stopper prematurely. 

2. Pull out the stopper with a sharp jerk of the sampler line. 

3. Allow the bottle t o  fill completely, as evidenced by the cessation of air bubbles. 

4. Raise the sampler and cap the bottle. 

5. The bottle can be used as the sample container, but it must be thoroughly 
decontaminated. 



FIGURE A-2 

WEIGHTED BOTTLE SAMPLER 

lOOQm1 (1-quart) weightad 
bottla catcher 
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Samplina Method 

3. Collection of Samples From Depth with a Kemmerer Bottle 

Page 
8of 10 

Effect~ve Date 
05/04/90 

Su~ jec l  

TANK SAMPLING 

The Kemmerer bottle is  a messenger-activated sampling device (see Figure A-3). In the open positron, 
liquid flows easily through the device. Once lowered to the desired depth, a messenger IS dropped 
down the sample line, trrpping the release mechanism and closrng the bottle. In the closed position, 
the bottle is sealed, both on top and bottom, from any additional contact with the liquid column and 
the sample can be retrieved. 

I 
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Most commercially-ava~lable Kemmerer bottles are of brass or plastic construction. Modi ficatr on of 
existing systems with non-reactive materials such as Teflon, glass or stainless steel, would only be 
partially successful due to the complicated mach~ning necessary for the release mechanism. Other 
modification, such as a stoppered bottom drain, are simpler and useful in minimizing sample 
disturbance during transfer to the appropriate containers. 

Uses - 
The Kemmerer bottle is currently the most'practical method of collecting discrete, at depth samples 
from vessels. The application is  Irmrted, however, by the incompatibility of various construction 
materials with some analytical techniques. Proper selection, i.e., all metal assemblies for organic. 
analysis, or all plastic assemblies for trace element analysis, will overcome this deficiency. 

Inspect Kemmerer bottle for thorough cleaning and ensure that sample drain valve i s  
closed (if bottle is so equipped). 

Measure and then mark sample line at desired sampling length. 

Open bottle by lifting top stopper-trip head assembly. 

Gradually lower bottle until desired level is reached (predesignated mark from Step 2). 

Place messenger on sample line and release. 

Retrieve sampler; hold sampler by center stem to prevent accidental opening of bottle 
stopper. 

Rinse or wipe off exterior of sampler body (wear proper gloves and protective clothing). 

Recover sample by grasping lower stopper and sampler body with one hand (gloved), and 
transfer sample by either (a) lifting top stopper with other hand and carefully pouring 
contents into sample bottles, or (b) holding drain valve (if present) over sample bottle and 
opening valve. 

Allow sample to flow slowly down side of sample bottle with minimal disturbance. 

10. Preserve the sample, i f  necessary. 
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FIGURE A-3 

MODIFIED KEMMERER SAMPLER 

!I-- MESSENGER 

STOPPER 

STOPPER 

BOTTOM 
ORAJN 



AllACHMENT B 

COLLECTION OF LIQUID CONTAINERIZED WASTES USING GLASS TUBES 

Liquld samples from opened containers are collected using lengths of glass tublng. The glass tubes 
are normally 122 centimeters in length and 6 to 16 mlll~meters lns~de diameters. Longer tubes may be 
used but larger diameter tubrng IS not effectrve. The tubing allows inspect~on of the tank contents 
for strat~ficatlon. This method should not be attempted wlth less than a two-person sampling team. 

This method provides a quick, relatively inexpensive means of collecting concentrated contalner~zed 
wastes. The major disadvantage IS from potential sample loss, which is especially prevalent when 
sampling low viscosity fluids. Splashing can also be a problem, and proper protective cloth~ng should , 
always be worn. 

Samolina Method 

1. Remove cover from sample container opening. 

2. Insert glass tubing almost t o  the bottom of the container. Try to keep at least 
30 centimeters of tubmg above the top of the container. 

3. Allow the waste in the tank to reach i ts  natural level in the tube, then cap the top of the 
tube with a rubber stopper or thumb. 

4. Carefully remove the capped tube from the tank and insert the uncapped end in the 
sample container. 

5. Release the thumb or stopper on the tube and allow the sample container to fill to 
approximately 90 percent of i t s  capacity. 

6. Repeat Steps 2 through 6 i f  more volume 1s needed t o  fill the sample container. 
' 

7. Cap the sample container tightly with a Teflon-lined cap and affix the label and sample 
Identification tag. 
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1 .O PURPOSE 

information on chaln-of-custody procedures to be used 
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Thls purpose of this procedure IS to  provide 
under the NUS Program. 
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This procedure describes the steps necessary for transferring samples through the use of Chaln-of- 
Custody Records. A Chain-of-Custody Record IS required, without exception, for the track~ng and 
recording of all samples collected for on-srte or off-site analysis (chemical or geotechn~cal) durlng 
program activities. Use of the Chain-of-Custody Record Form creates an accurate written record that 
can be used to trace the possession and handling of the sample from the moment of i t s  collection 
through analysis and i t s  introduction as evidence. This procedure identifies the necessary custody 
records and describes their completion. 

This procedure does not take precedence over regron-specific or site-specific requirements for chain- 
of-custody. 

3.0 GLOSSARY 

Chain-of-Custodv Record Form - A Chain-of-Custody Record Form is a printed two-part form that 
accompanies a sample or group of samples as custody of the sample(s) is  transferred from one 
custodian to another custodian. A Chain-of-Custody Record Form is a controlled document, provlded 
by the regional office of  €PA. 

The chain-of-custody form is a two-page carbon-copy type form. The original form accompanies the 
sampl s during shipment, and the pmk carbon-copy is retained in the project file. 

Controlled Document - A consecutively-numbered form released by €PA or Program Management 
Office (PMO) for use on a particular work assignment. All unused forms must be returned or 
accounted for at the conclusion of the asslgnrnent. 

Custodian - The person responsible for the custody of samples at a particular time, until custody is  
transferred to  another penon (and so documented), who then becomes custodian. A sample is  under 
your custody if: 

It IS in your actual possession. 
Itisinyourview,afierbeinginyourphysicalpossession. 
It was in your physical possession and then you locked it up t o  prevent tampering. 
It is in a designated and ident~fied secure area. 

Samole - A sample is physical evidence collected from a facility or the environment, which IS 

representative of conditions at the point and time that it was collected. 
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4.0 RESPONSIBILITIES 

Fteld Operat~ons Leader - Respons~ ble for determi n~ng  that cha~n-of-custody procedures are 
~mplemented up to and ~ncluding release to the sh~pper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record and maintaining custody of 
samples un t~ l  they are relinqu~shed to another custodian, to the sh~pper, or to the common carrier 

Remedial lnvestiaation Leader - Responsible for determining that chain-of-custody procedures have 
been met by the sample sh~pper and analytical laboratory. 

5.0 PROCEDURES 

5.1 OVERVIEW 

The term "chainof-custody" refers to  procedures which ensure that evidence presented in a court of 
law i s  what it is represented to  be. The chainof-custody procedures track the evidence from the time 
and place it i s  first obtamed to the courtroom and, secondly, provide security for the ev~dence as ~t IS 

moved and/or passes from the custody of one indiv~dual to another. 

Chain-of-custody procedures, recordkeeping, and documentation are an important part of the 
management control of samples. Regulatory agencies must be able to provide the chain of 
possession and custody of any samples that are offered for evidence, or that form the bas~s of 
analytical test results introduced as evidence. Written procedures must be available and followed 
whenever evidence samples are collected, transferred, stored, analyzed, or destroyed. 

5.2 SAMPLE IDENTlFlCATlON 

The method of identification of a sample depends on the type of measurement or analysls 
performed. When in-situ measurements are made, the data are recorded directly In bound logbooks 
or other field data records, with identifyng information. 

5.2.1 Sample Label 

Samples, other than in-situ measurements, are removed and transported from the sample location to 
a laboratory or other location for analysis. Before removal, however, a sample i s  often divtded Into 
portions, depending upon the analyses to be performed. Each portion is preserved In accordance 
w ~ t h  the Sampling Plan. Each sample container IS Identified by a sample label (see Attachment B) 
Sample labels are provided by the PMO. The information recorded on the sample label includes: 

Project: EPA Work Assignment Number (can be obtained from the Sampling Plan). 

Station Location: The unique sample number identifying this sample (can be obtained 
from the Sampling Plan). 

Date: A six-digit number indicating the day, month, and year of sample collect~on; 
e.g., 12/21/85. 

Time: A fourdigit number indicating the 24-hour time of collection (for example: 0954 I S  

9.54 a.m., and 1629 is4:29 p.m.). 

0 Medium: Water, soil, sediment, sludge, waste, etc. 



Remarks: Any pertinent additional information. 

Using just the work assignment number of the sample label maintains the anonymity of sites. Th~s 
may be necessary, even to the extent of preventing the laboratory performing analysis from knowing 
the identity of the site (e.g., if the laboratory IS part of an organization that has performed previous 
work on the site). 
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a Concentration: The expected concentration (i .e., low, medium, high). 
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a Sample Type: Grab or composite. 

Preservation: Type of preservation added and pH levels. 

a Analysis: VOA, BNAs, PCBs, pesticides, metals, cyanrde, other. 

Sampled By: Printed name of the sampler. 

Case Number: Case number assigned by the Sample Management Office. 

Traffic Report Number: Number obtained from the traffic report labels. 

5.2.2 Sample ldentification Taq 

A Sample ldentification Tag (Attachment F) must also be used for sampks collected for CLP (Contract 
Laboratory Program) analysis. The Sample ldentification Tag is a we %, waterproof paper label, 
approximately 3-by-6 inches, with a reinforced eyelet, and strirq or w 3r attachment to the neck 
of the sample bonle. The Sample Tag is a controlled document, and I ~ d e d  by the regional €PA 
office. Following sample analysis, the Sample Tag is retained by the la story as evidence of sample 
receipt and analysis. 

The following information is recorded on the tag: 

Project Code: Work Assignment Number. 

Station Nknbat: The middle portion of the Station Location Number, (between the 
hyphens). 

MontWDayPlear: Same as Date on Sample Label. 

Time: Same as Time on Sample Label. 

Designate - CompIGrab: Composite or grab sample. 

Station Location: Same as Station Location on Sample Label. 

Samplers: Same as Sampled By on Sample Label. 

Preservative: Yes or No. 

Analyses: Check appropriate box(es) 



0 Remarks: Same as Remarks on Sample Label (make sure the Case Number and Traff~c 
Report numbers are recorded). 

Lab Sample Number: For laboratory use only 

The tag IS then t ~ e d  around the neck of the sample bottle. 

If the sample is to be spl~t, it IS aliquoted into similar sample containers. Identical information IS 

completed on the label attached to each spl~t. 

Blank, duplicate, or f~eld sp~ke samples shall not be identified as such on the label, as they may 
compromise the quality control function. Sample blanks, duplicates, sp~kes, and spl~ts are defined In 
Procedure SA-6.6. 

5.3 CHAIN-OF-CUSTODY PROCEDURES 

After collection, separation, identification, and preservation, the sample is maintained under 
chaln-of-custody procedures until it, IS in the custody of the analytical laboratory and has been stored 
or disposed of. 

5.3.1 Field Custodv Procedures 

Samples are collected as described in the site-specific Sampling Plan. Care must be taken to 
record prec~sely the sample location and t o  ensure that the sample number on the label 
matches the sample log sheet and Chain-of-Custody Record exactly. 

The person undertaking the actual sampling in the field is responsible for the care and 
custody of the samples collected until they are properly transferred or dispatched. 

When photographs are taken of the sampling as part of the documentation procedure, the 
name of the photographer, date, time, site location, and srte dexrrptron are entered 
sequentially in the site logbook as photos are taken. Once developed, the photograph~c 
prints shall be serially numbered, corresponding t o  the logbook descriptions. 

Sample labels shall be completed for each sample, using waterproof ink unless prohibited 
by weather conditions, e.g., a logbook notation would explain that a pencil was used to  fill 
out the sample label because a ballpoint pen would not function in freezing weather. 

5.3.2 Transfer of Custodv and Shi~ment 

Samples are accompanied by a Chain-of-Custody Record Form. Chainsf-Custody Record Forms used 
in €PA Reg~ons I-IV are shown in AttachmentsA through 0. The appropriate form shall be obta~ned 
from the €PA Reglonal Office. When transferring the possession of samples, the indivrduals 
relinquish~ng and rece~ving will sign, date, and note the time on the Record. This Record documents 
sample custody transfer from the sampler, often through another person, to  the analyst In the 
laboratory. The Cham-of-Custody Record is  filled out as follows: 

Enter header information (pr j ct number, samplers, and project name - project name can 
be obtained from the Sampling Plan). 

Sign, date, and enter the time under "Rellnqulshed by' entry. 



Enter statlon number (the station number IS the m~ddle portion of the statlon locat~on 
number, between the hyphens). 

Check composite or grab sample. 
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Enter station location number (the same numoer as the statton locatton on the tag and 
label). 

I 
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Enter the total number of containers per statlon number and the type of each bottle 

Enter either the inorganic traffic report number, the organic traffic report number, or the 
SAS number for each stat~on number In the remarks column. 

Enter the tag number from the bottom of the sample identificat~on tag In the remarks 
column for each station location. 

Make sure that the person receiving the sample signs the "Received by" entry, or enter the 
name of the carrier (e.g., UPS, Federal Express) under "Received by." Receiwng laboratory 
w ~ l l  sign "Received for Laboratory by" on the lower l ~ n e  and enter the date and tlme. 

Enter the bill-of-lading or Federal Express airbill number under "Remarks," In the bottom 
right corner, i f  appropriate. 

Place the original (top, signed copy) of the Chain-of-Custody Record Form In the 
appropriate sample shipping package. Reta~n the pink copy with field records. 

Sign and date the custody seal, a 1- by 3-inch white paper label with black lettering and an 
adhesive backing. Attachment G is an example of a custody seal. The custody seal is  part of 
the chain-of-custody process and is used to prevent tampering with samples after they have 
been collected in the field. Custody seals are prov~ded by ZPMO on an as-needed basis. 

Place the seal across the shipping container opening so that ~t would be broken if the 
contalner is opened. 

Complete other carrier-required shipping papers. 

The custody record is completed using black waterproof ink. Any corrections are made by drawmg a 
line through and initialing and dating the change, then enterlng the correct ~nformat~on. Erasures 
are not permitted. 

Common carrlers will usually not accept responsibility for handling Cham-of-Custody Record Forms; 
this necessitates packing the record in the sample container (enclosed with other documentat~on In a 
plast~c zip-lock bag). As long as custody forms are sealed inside the sample contalner and the custody 
seals are intact, commerc~al carriers are not required to  sign off on the custody form. 

If sent by mail, the package will be reg~stered with return receipt requested. If sent by common 
carrier or air freight, proper documentation must be mamtained. 

The laborat ry representative who accepts the incoming sample shipment slgns and dates the 
Chain-of-Custody Record, completing the sample transfer process. It is then the laboratory's 
responsibility to  maintam internal logbooks and custody records throughout sample preparatron and 
analysis. 



5.3.3 Receipt for Samples Form 

Whenever samples are splrt with a private party or government agency, a separate Recerpt for 
Samples Record Form IS prepared for those samples and marked to indrcate w ~ t h  whom the samples 
are bemg splrt The person relinquishing the samples to the party or agency shall requlre the 
signature of a representative of the appropriate pany acknowledging receipt of the samples. If a 
representatrve IS unavatlable or refuses to sign, this IS noted in the "Received by" space. When 
appropr~ate, as In the case where the representatwe is unavailable, the custody record shall contain a 
statement that the samples were delivered to the des~gnated location at the des~gnated tlme. Thls 
form must be completed and a copy given to the owner, operator, or agent-ln-charge even ~f the 
offer for splrt samples IS declined. The orig~nal is retained by the Field Operations Leader. 
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7.0 ATTACHMENTS 

Attachment A - Chain-of-Custody Record Form for use in Region I 
Attachment B - Chain-of-Custody Record Form for use in Reglon II 
Attachment C - Chaln-of-Custody Record Form for use in Region Ill 
Attachment D - Chain-of-Custody Record Form for use in Region IV 
Attachment E - Sample Label 
Attachment F - Sample Identification Tag 
Attachment G - Chain-of-Custody Seal 
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1 .O PURPOSE 

SAMPLE PACKAGING AND SHIPPING 

Th~s procedure provldes lnstructron for sample packagrng and shipping In accordance w ~ t h  
U 5. Department of Transportatlon (DOT) regulations. 

-- - 

Rev~s~on Effemve Date 
2 05/04/90 

2.0 SCOPE 

Samples collected at hazardous waste sites usually have to be transported elsewhere for analysis. Thls 
requires that the samples be appropriately preserved to prevent or mlnlmlze chemlcal alteration prlor 
to analysis, and be transported to protect thelr Integrity, as well as to protect agalnst any detr~mental 
effects from leakage or breakage. Regulations for packag~ng, marking, labeling, and shrpping 
hazardous materrals and wastes are promulgated by the U.S. Department of Transportatlon and 
described in the Code of Federal Regulations (49 CFR 171 through 177, in particular 172 402h, 
Packages Containing Samples). In general, these regulat~ons were not intended to  cover shipment of 
samples collected at controlled or uncontrolled hazardous waste sites or samples collected dun ng 
emergency responses. However, the €PA has agreed through a memorandum of agreement to 
package, mark, label, and ship samples observing DOT procedures. The information presented here is  
for general guidance. 

This procedure is  applicable to all samples taken from uncontrolled hazardous substance s~tes for 
analysls at laboratories away from the site. 

3.0 GLOSSARY 

Carrier - A person or firm engaged in the transportation of passengers or property. 

Hazardous Material - A  substance or material in a quantity and form which may pose an unreasonable 
rlsk to  health and safety or property when transported in commerce ("commerce" here to include any 
traffic or transportation). Defined and regulated by DOT (49 CFR 173.2) and listed in Anachm nt A of 
thls guideline. 

Hazardous Waste - Any substance listed in 40CFR SubpanD (y261.20 etseq) or othewlse 
charactenzed as Ignitable, corrosive, reactive, or EP toxic as specified under 40CFR SubpartC 
(y261.20 et seq) that would be subject to manifest requirements specified In 40 CFR 262. Defined 
and regulated by EPA. 

Markinq - Applying the descriptive name, instruction, cautions, weight, or specification marks or 
combination thereof required t o  be placed outslde containers of hazardous materials. 

n.0.i. - Not otherwise indicated. - 
n.0.s. - Not otherwise specified. - 
ORM - Other regulated material. - 
Packaainq - The assembly of one or more containers and any other components necessary to  assure 
compliance with the minimum packaging requirements of 49 CFR 174, including containers (other 
than freight containers or overpacks), portable tanks, cargo tanks, tank cars, multiunit tank car tanks 

Placard - Color-coded, pictorial sign depicting the hazard class symbol and name to be placed on all 
four s~des of a vehicle transporting certain hazardous materrals. 



Reportable Quantitv (RQ) - A parenthetical note of the form "(RQ-1000t454)" follow~ng an entry In 
the DOT Hazardous Mater~als table (49CFR 172.101) lndlcates the reportable quantlty of the 
substance In pounds and k~lograms If a spill of that amount or more of the substance occurs dur~ng 
transit or storage, a report must be filed wtth DOT according to y171.15-15 concerning hazardous 
materials ~nc~dents reports. If the material sp~lled is  a hazardous waste, a report must always be filed, 
regardless of the amount, and must include a copy of the manifest. If the RQ notation appears, ~t 
must be shown e~ther immediately before or after the proper shtpping name on the rh~pprng paper 
(or manifest) Most shipping papers and manifests will have a column designated "HM" whlch may 
be used for th~s purpose. 

. 
Subled 

SAMPLE PACKAGING AND SHIPPING 

Field Operations Leader or Team Sam~llna Leader - responsible for determmng that samples are 
properly packaged and sh~pped. 

Samplina Personnel - responsible for implementing the packaging and shippmg requirements. 

I 

N u m ~ e r  
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5.0 PROCEDURES 
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Samples collected for shipment from a site shall be classified as e~ther environmental or hazardous 
mater~al (or waste) samples. In general, environmental samples are collected off-site (for example 
from streams, ponds, or wells) and are not expected to  be grossly contaminated with h ~ g h  levels of 
hazardous materials. On-site samples (for example, sod, water, and mater~als from drums or bulk 
storage tanks, obviously contaminated ponds, lagoons, pools, and leachates from hazardous waste 
sites) are considered hazardous. A distinction must be made between the two types of samples In 
order to: 

Determine appropriate procedures for transportation of samples. If there is any doubt, a 
sample shall be considered hazardous and shipped accordingly. 

Protect the health and safety of laboratory personnel receiving the samples. Special 
precautions are used at laborator~es when samples other than environmental samples are 
received. 

5.2 ENVIRONMENTAL SAMPLES 

5.2.1 Packaainq 

Environmental samples may be packaged following the procedures outlined in Section 5.4 for 
samples classified as "flammable liqulds' or "flammable solids." Requirements for mark~ng, label~ng, 
and shipping papers do not apply. 

Environmental samples may also be packed wlthout being placed inside metal cans as required for 
flammable liquids or solids. 



Place sample container, properly ~dentrfied and with a sealed Ild, In a polyethylene bag, 
and seal the bag. 

Place sample In a fiberboard container or metal prcnlc cooler wh~ch has been l~ned w ~ t h  a 
large polyethylene bag. 

Pack with enough noncombustible, absorbent, cushioning materrals to rnrnimtze the 
possib~lity of the container break~ng. 

-. . -.- 
SAMPLE PACKAGING AND SHIPPING Rev~ston 

Seal large bag. 

4o f  12 

Effectwe Date 

Seal or close outside container 

5.2.2 Markina Labelinq 

I 

Sample containers must have a completed sample identification tag and the outside container must 
be marked "Environmental Sample." The appropriate side of the container must be marked "This 
End Up" and arrows placed appropriately. No DOT marking or labeling are requrred. 

2 ,  

No DOT shipping papers are required. However, the appropriate chain-of-custody forms must be 
included with the shipment. 

05/04/90 

5.2.4 Transportation 

There are no DOT restrictions on mode of transportation. 

5.3 DETERMINATION OF SHIPPING CLASSlFlCATlON FOR HAZARDOUS MATERIAL SAMPLES 

Samples not determined to  be environmental samples, or samples known or expected to contain 
hazardous materials, must be considered hazardous material samples and transported according to 
the requirements listed below. 

5.3.1 Known Substances 

If the substance in the sample is known or can be Identified, package, mark, label and ship according 
to the specific instructions f& that materlal (if it is listed) in the DOT Hazardous Mater~als Table, 
49CFR 172.101. 

Unz and Company have published the following steps to help in locating a proper shipping name 
from the Hazardous Materials Table, 49 CFR 172.101. 

1. Look first for the chemical or technical name of the material, for example, ethyl alcohol 
Note that many chemicals have more than one technical name, for example, 
perch1 roethylene (not listed in 172.101) is  also called tetrachloroethylene (listed 172.10 1 ) 
It may be useful to  consult a chemist for all poss~ble technical names a material can have If 

your material is not listed by i t s  technical name then. . . . . . . 



2. Look for the chemical famrly name. For example, pentyl alcohol is not lrsted but the 
chemical family name IS: alcohol, n.0.s. (not otherwise specified). If the chemical family 
name i s  not listed then. . . . . 

3. Look for a generic name based on end use. For example, Paint, n.0.s or Fireworks, n O.S. If 
a generic name based on end use IS not listed then. . . . . . . . 

4. Look for a generic family name based on end use; for example, drugs, n.0.s. or cosmetrcs, 
n.0.s. Finally, i f  your material is not listed by a generic famrly name but you suspect or 
know the material is hazardous because rt meets the definition of one or more hazardous 
classes, then. . . . . . . 

5. You will have to go the the general hazard class for a proper shipplng name. For example, 
Flammable Liquid, n.o.s, or Oxidizer, n.0.s. 

5.3.2 Unknown Substances 

For samples of hazardous substances of unknown content, select the appropriate transportation 
category according to  the DOT Hazardous Materials Classification (Attachment A), a prlority system of 
transportation categories. 

The correct shipping classification for an unknown sample is  selected through a process of 
eliminat~on, utilizing Attachment A. Unless known or demonstrated otherwise (through the use of 
radiation survey instruments), the sample is considered radioactive and appropriate shrpprng 
regulations for "radioactive material" followed. 

If a radioactive material is eliminated, the sample is considered to contain "PoisonA" materials 
(Attachment B), the next classification on the list. DOT defines "Poison A" as extremely dangerous 
porsonous gases or liquids of such a nature that a very small amount'of gas, or vapor of the liquids, 
mixed with air is  dangerous to  life. Most Polson A materials are gases or compressed gases and would 
n t be found in drum-type containers. Liquid PoisonA would be found only in closed containers; 
however,all samples taken from closed drums do not have to  be shipped as Poison A, which prov~des 
for a "worst case" situation. Based upon information available, a judgment must be made whether a 
sample from a closed container is a Poison A. 

If Poison A is  eliminated as a shipment category, the next two classifications are "flammable" or 
"nonflammable' gases. Since few gas samples are collected, "flammable liquid" would be the next 
applicable category. With the elimination of radioactive material, Poison A, flammable gas, and 
n nflammable gas, the sample can be classified as flammable liquid (or solid) and shrpped 
accordingly. These! procedures would also suffice for shipping any other samples classified below 
flammable liquids in the DOT classification table (Attachment A). For samples containing unknown 
materials, categories listed below flammable liquids/solids on AttachmentA are generally not used 
because showing that these materials are not flammable liquids (or solids) requires flashpoint testing, 
which may be impractical and possibly dangerous at a site. Thus, unless the sample is known to 
consist of materials listed as less hazardous than flammable liquid (or solid) on Attachment A, ~t IS 

considered a flammable liquid (or solid) and shipped as such. 
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F r any hazardous material shipment, utilize the shipping checklist (Attachment C) as a guideline to 
ensure that all sample-handling requirements are satisfied. 
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SAMPLE PACKAGING AND SHIPPING 

5.4 PACKAGING AND SHIPPING OF SAMPLES CLASSIFIED AS FLAMMABLE LIQUID (OR SOLID) 

5.4.1 Packaainq 

Apply~ng the word "flammable" to a sample does not imply that ~t is in fact flammable. The word 
prescr~bes the class of packaging according to DOT regulations. 

1. Collect sample in the prescribed conta~ner with a nonmetallic, Teflon-lined screw cap. To 
prevent leakage, fill container no more than 90 percent full. 

2. Complete sample label and sample Identification tag and attach securely to sample 
container. 

3. Seal container and place in 2-mil th~ck (or thicker) polyethylene bag, one sample per bag. 
Position sample identification tag so that it can be read through bag. Seal bag. 

4 Place sealed bag inside metal can and cushion it with enough noncombustible, absorbent 
material (for example, vermiculite or diatomaceous earth) between the bottom and sides 
of the can and bag to prevent breakage and absorb leakage. Pack one bag per can. Use 
clips, tape, or other pos~tive means to hold can lid securely, tightly and permanently. Mark 
can as indicated in Paragraph 1 of Section 5.4.2, below. 

5. Place one or more metal cans (or s~ngle 1-gallon bottle) into a strong outs~de container, 
such as a metal p~cnic cooler or a DOT-approved fiberboard box. Surround cans w ~ t h  
noncombustible, absorbent cushioning materials for stability during transport. Mark 
container as Indicated in Paragraph 2 of Sect~on 5.4.2. 

1. Use abbreviations only where specified. Place the following information, either hand- 
printed or in label form, on the metal can (or 1 -gallon bottle): 

a. Laboratory name and address. 

0 "Flammable Liquid, n.0.s. UN1993" or "Flammable Solid, n.0.s. UN132S." 

Not otherwise specified (n.0.s) is not used i f  the flammable liquid (or solid) is identified. Then the 
name of the specific material is listed before the category (for example, Acetone, Flammable Liqu~d), 
followed by its appropriate UN number found In the DOT Hazardous Materials table (49 CFR 172.101). 

2. Place all information on outside shipping container as on can (or bottle), spec~fically: 

0 Proper shipping name. 
UN or NA number. 

a Proper label(s). 
0 Addressee and sender. 

Place the following labels on the outs~de shipp~ng container: "Cargo Aircraft Only" and 
"Flammable Liquid" (or "Flammable Solid"). "Dangerous When Wet" label shall be used ~f 
the solid has not been exposed to  a wet environment. "Laboratory Samples" and "THIS 
SIDE UP" or "THIS END UP" shall also be marked on the top of the outside container, and 
upward-pomting arrows shall be placed on all four sides of the conta~ner. 



"Laboratory Samples" (if applicable). 

2. Include Chain-of-Custody Record, properly executed in outside container. 
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1 Use abbreviations only where specified. Complete the carrier-provided bill of lading and 
sign certification statement (if carrier does not provide, use standard industry form, see 
Attachment D). Provide the following informat~on in the order listed (one form may be 
used for more than one exterior conta~ner). 

"Flammable Liquid, n.0.s. UN1993" or "Flammable Solid, n.0.s. UN1325." 

"Limited Quantity" (or "Ltd. Qty."). 

"Cargo Aircraft Only." 

Net weight (wt) or net volume (vol), just before or just after "Flammable Liquid, n.0.s." 
or "Flammable Solid, n.o.s.," by item, i f  more than one metal can is inside an exterior 
container. 

3. "Limited Quantity" of "Flammable Liquid, n.0.s.' is limited to  one pint per inner container. 
For "Flammable Solid, n.o.s.," net weight of inner container plus sample shall not exceed 
one pound; total package weight shall not exceed 25 pounds. 

5.4.4 Trans portation 

1. Transport unknown hazardous substance samples classified as flammable liquids by rented 
or common carrier truck, railroad, or express overnight package services. Do not transport 
by any passenger-carrying air transport system, even i f  they have cargo-only aircraft. DOT 
regulations permit regular airline cargosnly aircraft, but difficulties with most suggest 
avoiding them. Instead, ship by airline carriers that only carry cargo. 

2. For transport by governmentowned vehicle, including aircraft, DOT regulations do not 
apply. However, procedures described above, with the exception of execution of the bill of 
lading with certification, shall st i l l  be used. 

6.0 REFERENCES 

US. Department of Transportation, 1983. Hazardous Materials Regulations, 49 CRF 171 -1 77. 

NUS Standard Operating Procedure SA-6.1 - Sample Ident~fication and Chain-of-Custody 

NUS Standard Operating Procedure SA-1.2 - Sample Preservation 

NUS Standard Operating Procedure SF-1.5 - Compatibility Testing 



7.0 ATTACHMENTS 

Attachment A - DOT Hazardous Material Classification (49 CFR 173.2) 
Attachment B - DOT L ~ s t  of Class "A" Poisons (49 CFR 172.101) 
Attachment C - Hazardous Mater~als Shipping Checklist 
Attachment D - Standard Industry Cert~fication Form 



ArrACHMENT A 

DOT HAZARDOUS MATERIAL CLASSIFICATION (49 CFR 173.2) 

Radioactive material (except a l~mited quant~ty) 

Polson A 

Flammable gas 

Nonflammable gas 

Flammable liquid 

Oxidizer 

Flammable Solid 

Corrosive material (liqu~d) 

Poison B 

Corrosive material (solid) 

Irritating material 

Combustible liquid (in containers having capacities exceeding 1 10 gallons [4l6 liters]) 

ORM-0 

ORM-A 

Combustible liquid (in containers having capacities of 110 gallons (416 liters] or less) 

ORM-E 
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ATTACHMENT B 

DOT LIST OF C U S S  "A" POISON (49 CFR 172.101) 

Physical State at 
Standard 

Temperature 
Material 

Gas I 
Liquid I Bromoacetone 

-- 

Chloropicrin and methyl chlorlde mixture Gas I 
- - 

Chloropicrin and nonflammable,nonliquefied 
compressed gas mixture 

Cyanogen chloride 

Gas 

- 

Cyanogen gas Gas I 
Gas identification set Gas I 
Gelatin dynamite (H. E. Germaine) 

Grenade (with Poison "A" gas charge) 

Hexaethyl tetraphosphate/cornpressed gas mihure 

Hydrocyanic (prussic) acid solution Liquid I 
- - 

Hydrocyanic acid, liquefied Gas I 
Insecticide (liquefied) gas containing Poison "A" or 
Poison "8' material 

Gas 

- - 

Methyldichloroarsine Liquid I 
Nitric oxide 

Nitrogen peroxide 
- - 

Nitrogen tetroxide Gas I 
Nitrogen dioxide, liquid Gas I 
Parathion/compressed gas mixture Gas I 
Phosgene (di phosgene) Liquid I 



ArrACHMENT C 
HAZARDOUS MATERIALS SHIPPING CHECKLIST 

PACKAGING 

1 .  Check DOT 172.500 table for appropriate type of package for hazardous substance. 
2 .  Check for container integrity, especially the closure. 
3. Check for sufficient absorbent material in package. 
4. Check for sample tags and log sheets for each sample, and chain-of-custody record. 

SHIPPING PAPERS - 
Check that entries contain only approved DOT abbreviations. 
Check that entries are in English. 
Check that hazardous material entries are specially marked to differentiate them from any 
nonhazardous materials being sent using same shipping paper. 
Be careful all hazardous classes are shown for multiclass materials. 
Check total amounts by weight, quantity, or other measures used. 
Check that any limited-quantity exemptions are so designated on the shipping paper. 
Offer driver proper placards for transporting vehicle. 
Check that certification is s~gned by shipper. 
Make certain driver signs for shipment. 

RCRA MANIFEST 

1. Check that approved statelfederal manifests are prepared. 
2. Check that transporter has the following: valid EPA identification number, valid driver's 

license, valid vehicle registration, insurance protect~on, and proper DOT labels for materials 
being shipped. 

3. Check that destination address is  correct. 
4. Check that driver knows where shipment i s  going. 
5. Check that the driver is aware of emergency procedures for spills and accidents. 
6. Make certain driver signs for shipment 
7. Make certain one copy of executed manifest and shipping document i s  retained by shipper. 



STANDARD INDUSTRY CERTIFICAION FORM 
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1 .O PURPOSE 

This procedure describes the process for keep~ng a site logbook. 

2.0 SCOPE 

The site logbook IS a controlled document wh~ch records all major on-site act~vlties dur~ng a Remedial 
Invest~gat~on/Feaubility Study. At a mlnlmum, the follow~ng actlvlt~es/events shall be recorded in the 
slte logbook: 

Arrivalldepanure of s~te v~sltors 
Arrivalldepanure of equ~pment 
Sample p~ckup (chain-of-custody form numbers, carrler, time) 
Sampl~ng activtt~es/sample logsheet numbers 
Stan or completion of borehole/trench/mon~toring well installation or sampling actlvcties 
Health and Safety issues 

The slte logbook is initiated at the start of the first on-site activity (e.g., in~tial  reconnalssance survey). 
Entries are made for every day that on-site activ~t~es take place which involve RIIFS contractor 
personnel. One current site logbook is maintained per stte. 

The s~te logbook becomes part of the permanent site file maintained in the RI contractor's off~ce. 
Because information contained in the site logbook may be admitted as evidence in  cost recovery or 
other legal proceedings, it is critical that th~s document be properly maintained. 

3.0 GLOSSARY 

Site Loabook - The logbook is a bound notebook with consecutively numbered pages that cannot be 
removed. Upon entry of data, the logbook requires scgnature by the responsible slte leader (see 
Section 5.1). 

The site logbook is issued by the Regional Manager (or his designee) to  the Site Manager for the 
duration of the project. The Site Manager releases the site logbook t o  the Field Operations Leader or 
other person responsible for the direction of on-slte activit~es (e.g., Reconnaissance Survey Team 
Leader, Sampling Team Leader). It is  the responscbility of this person (or his des~gnee) to  keep the srte 
logbook current while in his possession, and return t t  to the Site Manager or turn it over to another 
field team. Following the completion of all fieldwork, the site logbook is returned to  the Site 
Manager for inclusion in the permanent site files. 

5.0 PROCEDURES 

5.1 GENERAL 

The cover of each site logbook contains the followcng information: 

Project Name 
NUSProjectNumber 
RIJFS Contractor and Site Manager's Name 
Sequential Book Number 



During the day, a summary of all site activities and level of personal protection shall be recorded rn 
the logbook. The information need not duplicate that recorded In other field notebooks (e g., 
sample logbook, Site Geologist's notebook, Health and Safety Officer's notebook, etc.), but shall 
summarize the contents of these other notebooks and refer to  the page locat~ons in these notebooks 
for detailed information. An example of a site logbook page is shown in Attachment A. 

The sample logsheet for each sample collected (see ProcedureSAd.6) must be referenced. If 
measurements are made at any location, the measurements and equipment used must e~ther be 
recorded in the site logbook or reference must be made to the notebook and page number(s) on 
which they are recorded (see Attachment A). 
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Dally entrtes into the logbook may contain a varlety of informat~on. A t  the beg~nnrng of each day the 
follow~ng tnformat~on must be recorded: 

Date 
0 Stan time 
0 Weather 
0 All field personnel present 
0 Any v~sitors present 

All entries shall be made in black pen. No erasures are permitted. If an incorrect entry is  made, the 
data shall be crossed out with a single strike mark, and initialed and dated. At the complet~on of 
entries by any individual, the logbook must be signed. It must also be signed by the Field Operat~ons 
Leader or responsible site leader at the end of each day. 

5.2 PHOTOGRAPHS 

When movies, slides, or photographs are taken of a site or any monitor~ng locat~on, they are 
numbered to correspond to logbook entries. The name of the photographer, date, t~me, site 
location, site description, and weather conditions are entered in the logbook as the photographs are 
taken. A series entry may be used for rapidsequence photographs. The photographer is not 
required to record the aperture settings and shutter speeds for photographs taken within the normal 
automatic exposure range. However, special lenses, films, filters, and other image-enhancement 
techniques must k noted in the logbook. If possible, such techniques shall be avo~ded, since they can 
adversely affect the admissibility of photographs as evidence. Chainsf-custody procedures dep nd 
upon the subject matter, type of film, and the processing it requires. Film used for aer~al 
photography, confidential information, or criminal investigation require chainsf-custody 
procedures. Adequate logbook notation and receipts may be used to account for routine film 
processing. Once processed, the slide of photographic prints shall be serially numbered and labeled 
according to the logbook descriptions. 

6.0 REFERENCES 

None. 

7.0 ATTACHMENTS 

Attachment A - Typical Site Logbook Entry 
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SITE LOGBOOK 

AnACHMENT A 
TYPICAL SITE LOGBOOK ENTRY 

START TIME: DATE : 

SITE LEADER: 
PERSONNEL: 

NUS DRILLER EPA 

WEATHER: Clear, 68"F, 2-5 mph wind from SE 

ACTIVITIES: 
Steam jenney and fire hoses were set up. 

Drilling activities at well resumes. Rig geologist was 
See Geolog~st's ~ o t e b o o k , ~ ,  page29-30, for details of driil~ng act~vity. Sample 
No. 123-21-54 collected; see sample logbook, page 42. Drilling activities completed at 11 :SO 
and a 4 inch stainless steel well installed. See Geologist's Notebook, No. 1, page 31, and well 
construction details for well 

Drilling rig No.2 steam-cleaned at decontamination pit. Then set up at location of 
well 

Well drilled. Rig geologist was . See 
Geologist's ~otebook, No. 2, page for details of drilling actwities. Sample 
numbers 123-22-51, 123-2262, and 1- collected; see sample logbook, pages43, 44, 
and 45. 

Well was developed. Seven Sfgallon drums were filled in the flushing stage. Th 
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water 
pumped from well was 'sand free.' 

EPA remedial project manger arrives on-site at 14:25 hours. 

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set irp over 
test pit 

Test pit dug with cuttings placed in dump truck. Rig geologist was 
. See Geologist's Notebook, No. 1, page 32, for details of test 

pit activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater table, filling in of test pit - resulted in a very soft and wet area. A 
mound was developed and :-e area roped off. 

Express carrier picked up samples (see Sample Logbook, pages42 thr ugh 45) at 17:50 hours. 
Site activities terminated at 18:22 h un. All p nonnel offsite, gate locked. 

F~eld Operations Leader 
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1 .O PURPOSE 

This procedure contalns examples of forms in current use for RI  activities, and a brref explanation of 
the funct~on of these forms. The intent of thls procedure IS slmply to complle and Introduce these 
forms, and not to provide detalled explanations of the Forms. 
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AttachmentA l is ts  the forms illustrated in this procedure. Forms identified as controlled documents 
are issued by €PA, are sequentially numbered, and may not be altered. Those whlch are not llsted as 
controlled documents and not required documents issued by EPA may be altered or revlsed for 
project-spec~fic needs, with notification of. 

3.0 GLOSSARY 

Controlled Document - A consecutively-numbered form released by €PA for use on a particular work 
assignment. All unused forms must be returned or accounted for at the conclusion of the assignment. 

Field Operations Leader - The Field Operations Leader is  responsible for ensuring that the approprrate 
forms illustrated in this guideline are correctly used and accurately filled out. In general, the 
sampling technician or Field Operations Leader will fill out forms related to  sample labeling, 
shipment and analysis (see Section 5.1); the site geologist/geohydrologist will fill out borings logs, 
groundwater level and geohydrological test forms (see Section 5.2); and the Field Operat~ons Leader, 
site Health and Safety Officer, or field technicians, will fill out equipment calibration and 
maintenance records (see Section 5.3). 

5.0 PROCEDURES 

5.1 SAMPLE COLLECTION, LABEUNG, SHIPMENT AND REQUEST FOR ANALYSIS 

5.1 .I Sam~le Label 

The sample label is a 2- by Cinch white label with black lettering and an adhesive backlng. 
Attachment 8-1 is an example of a sample label. These labels are required on every sample but are 
not controlled documents. Guidelines for filling out sample labels are conta~ned In SA-6.1. 

5.1.2 Sarn~le Identification taq  

The Sample Identification Tag (Attachment 8-2) must be used with samples collected for Contract 
Laboratory Program (CLP) analysis. The tag is a white, heavy paper label that is  attached to  the neck 
of the sample bottle with a string or wire. The Sample ldentification Tag is a controlled document, 
and is available from the Regional Sample Control Center (RSCC). Procedure SA-6.1 prov~des the steps 
in filling out Sample ldentification Tags. 

5.1.3 Chain-of-Custodv Record F rrn 

The Chain-of-Custody Rec rd Form accompanies a sample (or group of samples) as it is  transferred 
from person t o  person. This form must be used for any samples collected for chemical or geotechn~cal 
analysis, whether on-site or off-site. It is a controlled document. Each EPA Region in Zone 1 uses a 



slightly different Chain-of-Custody form. Attachment 8-3 illustrates a Charn-of-Custody Record form 
used by Regron Ill Chain-of-custody record forms for Regions I, II, and IV are ~llustrated in SA-6.1 as 
well as procedures for filling out forms. 

5.1.4 Chain-of-Custodv Seal 

Attachment 8-4 is  an example of a custody seal. The Custody seal is a 1- by 3-inch adhesive-backed 
label It 1s part of a chaln-of-custody process and is  used to prevent tamper~ng wrth samples after they 
have been collected in the field. It i s  used whenever samples are sh~pped with an accompanying 
Chain-of-Custody Record form. The charn-of-custody seal is  available from the RSCC 
Procedure SA-6.1 describes the procedures for usrng chain-of-custody seals. 

5.1.5 Bottle Oeliverv Order (DO) Form 

If CLP analyses are requested, a Delivery Order (DO) form (Attachment B-5) is completed by the 
Authorized Requestor and submitted to the CLP Sample Bottle Repository (see ProcedureSA-6 6) 
This form is required but not a controlled document. 

5.1.6 Repositow Packina List (PL) Form 

The Repository Packing List form (Attachment 0-6) is used for CLP analyses. This form is  completed by 
the Sample Bottle Repository when the requested sample bottles are shipped. A copy of the PL i s  
received with the sample bottle shipment and is retained by the Authorized Requestor. 

5.1.8 Sample Loa Sheet 

A Sample Log Sheet is a notebook (3-ring binder) page that i s  used to  record specified types of data 
while sampling. Attachments0-7 to 0-10 are examples of Sample Log Sheets. The data recorded on 
these sheets are useful in describing the wane source and sample as well as potnting out any 
problems encountered during sampling. Guidelines for filling out the Sample Log Sheet are 
contained rn SA-6.6. These forms are not controlled documents. 

5.1.9 Traffic Rewrts (for CLP Laboratow Analvsesl 

A Traffic Report (TR) is a preprinted form that i s  provided by the EPA Sample Management Office to 
each Region through the Regional Sample Control Center (RSCC). These forms are obtained from the 
RSCC as needed for specific work assignments. These forms are part of the EPA sample-trackrng 
system and are used t o  trace the shipment of samples for CLP laboratory analysis. Presently, these 
forms are for two types of samples: organics (OTR) and inorganics (ITR) (see AttachmentsB-11 
and 0-12, respectively). The organics and inorganlcs forms are used to document and ident~fy the 
collection of low- and medium-concentrations samples for organic and inorganic analysis. Up to 
20 samples can be recorded on each traffic report. Guidelines for filling out traffic report forms are 
contained ir. SA-6.6 

5.1 . I 0  Traffic Rewrt Label 

The Traffic Report Label is  a small prenumbered white label with black letter~ng and an adhesive 
backing. Attachment 0-13 provides examples of several traffic report labels. The number which 
appears on a traffic report label is uniquely numbered and used to track samples for CLP analysis In 
addition to the numb r, each lab I contains a designation as to the type of analysis to be performed 
(VOA, etc.) or as to  preservation of the sample (preserved unpreserved, etc.). Use of these labels 1s 
descri bed in Procedure SA-6.6. 



5.1 .I 1 Special Analvtical Services (SAS) Packina List 

In addition to routine analytical services (RAS), some special analytical services (SAS) are available 
through the CLP. These may ~nclude qu~ck turnaround or verification analyses, non-priority pollutant 
analyses, analyses requiring lower detect~on limits than RAS methods provide, or other specific 
analyses (e.g., EP tox~c~ty  testing). For all "all SAS" type of request (in contrast to "RAS plus SAS," see 
Procedure SA-6.6), the SAS Pack~ng List (Attachment 8-14) i s  used rather than a traffic report. SAS 
Packing L~sts are provided by the SMO to each region through the RSCC, which provides forms as 
required. Use of the SAS form i s  further described in Procedure SA-6 6 

5.1.12 Dioxin Shipment Record (DSR) 

The Dioxin Shipment Record (DSR) prov~des a record for one shipment batch (up to 24 samples) of 
diox~n samples to  a CLP laboratory. Samples are rndividually numbered using the pre-printed labels 
provided with the DSR (see Attachment 8-1 5). DSRs are provided by the SMO to each region through 
the RSCC. DSRs must be used to track shipment of dioxin samples submitted for CLP analysis. See 
Procedure SA-6.6 for detailed descrlptlon of the use of DSRs. 

5.1.13 Sample S h i ~ d n a  Loq 

The sample shipping log, shown in Attachment 8-16 is required by Region Ill EPA and is  to be 
completed whenever samples are shipped to  a CLP Laboratory. The sample sh~pp~ng log IS then 
submitted to  the RSCC the week following sample collection. 

5.2 GEOHY DROLOGICAL AND GEOTECHNICAL FORMS 

5.2.1 Groundwater Level Measurement Sheet 

A groundwater level measurement sheet, shown in Attachment C-1 should be filled out for each 
round of water level measurements at a site. These sheets are not controlled documents. 

5.2.2 Data Sheet for Pumdna Test (Pum~ina Well) 

During the performance of a pumping ten, a large amount of data must be recorded, often w ~ t h ~ n  a 
short time penod. The pumping test data sheet (Attachment C-2) facilitates this task by standardmng 
the data collection format, and allowing the time interval for collection to  be laid out in advance 
This form is not a controlled document. 

5.2.3 Data Sheet for Pumdna Test (Observation Well) or In-Situ Hvdraulic Conductivitv Test 

This data sheet (Attachment C-3) is similar to  that described in Section 5.2.2. However, somewhat 
different data must be recorded for pumping test observation wells and in-situ hydraulic conductivity 
tests, as shown on this sheet. This form is not a controlled document. 

5.2.4 Packer Test Rewrtina Forms 

A packer test reporting form shown in Attachment C-4 is used for collecting data when conducting 
packer tests during monitoring well drilling. These sheets are not contr lled documents. 



5.2.5 Summary Loa of Borinq 

During the progress of each boring, a log of the materials encountered, operation and drivlng of 
casing, and locatlon of samples must be kept. The Summary Log of Bor~ng (Attachment C-5) is used 
for thls purpose. In addition, ~f volatile organics are monitored on cores, samples or cutttngs from the 
borehole (usrng HNU or OVA detectors), the results are entered on the borlng log at the appropriate 
depth. The bortng log also provldes space for entry of the laboratory sample number and the 
concentration of a few key analytical results. This feature allows direct comparison of contaminant 
concentrations with sod characteristics. 
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5.2.6 Monitorina Well Construction Details Form 

A Monitoring Well Construction Details Form must be completed for every monitoring well installed. 
This form contains specrfic information on length and type of well riser pipe and screen, backfil I, filter 
sand and grout characteristics, and surface seal charactenstics. This information is important In 
evaluat~ng the performance of the monitoring well, particularly in areas where water levels show 
temporal variation, or where there are multiple (immiscible) phases of contammants. Depending on 
the type of monitoring well (in overburden or bedrock), different forms are used (see 
Attachments C-6 through C-10). The Monitoring Well Constructron Details Form is not a controlled 
document. Guidelines on completing this form are contained in GH-1.7. 

5.2.7 Test Pit Loq 

Wh n a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be 
filled out by the responsible field geologist or sampling technician. Test Pit Logs (Attachment C-1 1) 
are not controlled documents. 

5.3 EQUIPMENT CALlBRAllON AND MAINTENANCE FORMS 

5.3.1 Eaui~ment Calibration Loq 

The calibration or standardization of monitoring, measuring or test equipment i s  necessary to  assure 
the proper operat~on and res+nse of the equipment, t o  document the accuracy, precision or 
sensit~vity of the measurement, and determine if correction should be applied to the readings. Some 
items of equipment require frequent calibration, other infrequent. Some are calibrated by the 
manufacturer, other by the user. 

* 

Each instrument requiring calibration has i t s  own Equipment Calibration Log (Attachment D-1) which 
documents that the manufacturer's instructions. were followed for calibration of the equipment, 
including frequency and type of standard or calibration dev~ce. This form is not a controlled 
document. 

6.0 REFERENCES 

None. 
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AllACHMENT A 

TECHNICAL FORMS IN CURRENT USE FOR REMEDIAL INVESTIGATIONS 

Control led1 
Requr red 

Document 

Form Usage 
Described in 
SOP Number 

Attachment Number 

Requ I red I 0-1 I Sample Label 
I I 

8-2 I Sample ldentlficatlon Tag I SA-6.1 Controlled 

K r G i o f  custody Record, Reg~on Ill Controlled 

1 8-4 1 Cha~n-of-Cusradv Seal I SA-6.6 Controlled 

Requ I red 0-5 CLP Sample Bottle Repository Form SA-6.6 

8-6 Repository Packing List Form SA-6.6 Reaui red 

8-7 Groundwater Sample Log Sheet SA-6.6 

8-8 Soil Sample Log Sheet SA-6.6 

8-9 Surface Water Sample Log Sheet SA-6.6 

- - 

Required 

Required 

B- 10 I Container Sample Log Sheet I SA-6.6 Required 

I 0-1 1 1 Oraanlcs Traffic Reoort Form I SA-6.6 Controlled 
-- 

Controlled 1 B-12 1 Inorganics Traffic Report Form I SA-6.6 

Controlled 1 6-13 1 1 raffic Report Labels I SA-6.6 

1 8- 14 1 Special Analytical Services (SAS) Packmg Llst I SA-6.6 Required 

I 8-1 5 I Dioxin Shipment Record Form I SA-6.6 Required 

6-16 Sample Shipping Log SA-6.4 

C-1 Groundwater Level Measurement Sheet GH-2.5 

Required 

Required 

1 C-2 I Pumping Test Data Sheet I GH-2.3 Required 

( C-3 I Hydaulic Conductivity Testing Data Sheet I GH-2.4 Requ~ red 

I C-4 I Packer Testing Report Form I GH-2.2 Requi red 

I C-5 I Summary Log of Boring I GH-1.5 Required 

1 C-6 I Overburden Monitoring Well Construction Sheet I GH-1.5 Required 

F c - 7  I C~nfining Layer ~on i t o r i ng  ~ e l l ~ o n s t r & o n  sheet r G H ~ S  
- -  - 

Required 

1 C-8 I Bedrock (Open Hole) Monitoring Well Construction Sheet I GH-1.5 Required 

1 C-9 I Bedrock (Well Installed) Monitoring Well Construction Sheet I GH-1.5 Required 

C-10 Bedrock (Well Installed) Monitoring Well Construction Sheet GH-1.5 

C- 1 1 Test Pit Log GH-1.8 

0-1 Equipment Calibration Log -.-- 

Required 

Required 

Required 
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AITACHMENT B-1 

SAMPLE LABEL 

STATION LOCATION: 
D A T E : ,  TIME: hra 
MR)IA: WATER o SO(L o SEDIMENT o n  
CONCENTRATION: LOW 0 MED 0 HIGH 0 

Sampled by. 

TVPC U?A0 O COMPOSITE 0 

Care No.: Traffic Report No.: 

AN ALYS S 
VOA 0 BNA'S 0 
PCB's 0 PESTICIDES 0 
METALS: TOTAL 0 D ~ S S O L V E O ~  

PRfSERVAllON 
COOI to S*C 0 
HN03 to pH <2 0 
NAOH to pH>12 0 



SAMPLE IDENnFlCATlON TAG 

ICOD, TOC. Nutrients I 1 
Phenoha 

Mub en% Izzk2-f-1 



CHAIN-OF-CUSTODY RECORD FORM FOR USE IN REGION Ill 
(Original is 8-112 x 11-314") 
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AITACHMENT B-5 
CLP SAMPLE BOITLE REPOSITORY 
SUPERFUND DELIVERY REQUEST 

REQUEST NO. 

Date of Request: Type of Request: 
Rout~ne 1 
Fast Turnaround [ ] 
Emergency [ 1 

(DateKlme request called In) 
From (Name): 
Affiliation: 
Telephone: 
AR Signature: 

TO: I-Chem Research Corporation 
237874 Elchler Street 
Hayward, CA 94545 
Phone: 41 5/78213095 

Ship the following items for arrival by: (Date) 
(If applicable) Ship t o  arrive no earlier than: (Date) 

No. of Items No. o f  Cases 
Item Description Per Case Requested 

A 80-02. amber glass bottle 6 
I 

8 40-ml glass vial 72 

C 1-liter polyethylene bottle 12 

D 120-ml widcmouth glass wal 12 

E 1-02. wide-mouth glass jar 12 

F 8-02. wide-mouth glass jar 12 
I 

G 4-02. wide-mouth glass jar 12 

H 1-liter amber glass bottle 12 
I 

J 32-02. wide-mouth glass jar 12 

K Cliter amber glass bottle 4 
J 

L 500-ml polyethylene bottle 24 

-- - -  

street address) 
- -- - 

Call before delivery: 

DISTRIBUTION: Whr te Reposr tory Yellow- Requestor Pmk-SMO 



FORMS USED IN RI ACTIVITIES 

P 

Effective Date 
05/04/90 

CLP S A M ~ L E  wmt u t r o s r n ~ ~  
SUPERFUND PACKING 

RE-TORY DELIVERY REQUEST NO. 

1-Chem Reseuch Corpontion Request date 
23787-F Eichler Street 

Rquired Delivery Rte 

DESIWATlON (from Delivery Requat) Tbc mat* Sited b l o w  have k e n  

Name shipped m requested. 
Address mt0 shiopsd: 

Mode of Shipwot 
Shipment 1D No: 

- - 

Telephone No: Signature 
- 

Type of Shipment - Complete - m -  Purial/Compleres Request 

No. of 
Item C u a  Lot QC Clearance 
No. Description Shipped Numb*) Numkr(s) 

C I-L DO~Y - 
- D 120-ml. ,-, 

E 16- 3.a - 

- ~ 

4 U T H O R I Z E D  R E Q W W O R  USE ONLY- 

%so bsm .lpb forrud the pUow mpy to the W p b  --t wfim (SMO) within 7 dry d 
shipment mceipt. Keep the piolr CoOY for Yo= 

The above request uu rscsivd by tba Witace, w t s b .  88d mtsd. 

Date of Receipt R e ~ u a t o r  Sboattm 

Send yellow copy uw USEPA SampLc Mum8tmant O f f i i  
P.O. Box 818 

DtSTRfBUTION: Whi1e4hipmmr Designee Y e l l o ~ R ~ s t ~  (jor mum to SMO) 
B l w 4 h i p p #  Cauronor Pink-4equsror 
GrNI)--SMO Gdd-Reporitory 
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SAMPLE LOG SHEET 

G Mon~tormg Well Oata 
i j  Domesric Well Data 

Other 

Jroject S~te Name Prolea Site Number 

NUS Source No Source Locat~on 

Total Well Depth Purqe Data 
Well Camg Sue 8 Depth: '~olume pH S C. Temp (aC)I Color 3 Turb~d~ty 

I 
I 

Stat~c Water Level: 
One Casing Volume: 
Stan Purge (hn.1. I I 
End Purge (hn.): I 

Total Purqe Time (mm ): 
1 1 

Total Amount Purged (gal.). I 1 
Monitor Reading: 

I 
Purqe Method: I 
Sample Method: 
Depth Sampled: 
Sample Oat@ & Time: Samole Data 

PH S.C. r m p .  (OC) I Color a Turb~a~ty 
Sampled 8y: 

Signaturds): Observat~ons l Notes: 

Type of Sample e 
a Low Concentrat~on 
0 Htqh Concentrat~on 
0 Grab 
0 ComposiU 
0 Grab - Cornpos~te 

Analysis: Presewatlve Organic ~norqrn~c 
Traffic AIOOR r) 

tag 0 



ATTACHMENT 8-8 

SAMPLE LOG SHEET 

Surface Sort 
Subsurface Sod 

@ Sed~ment a Lagoon i Pond 
(7 Other 

Case 

Project Site Name Project Site Number 
NUS Source No. Source Locanon 

4 

Sample Method: Composite Samole Oata 
Srrnplo i Tim* 1 Color I Descr~pt~on 

4 I Depth Sampled: d 
l 

Sample Date & Time: 
I 1 

1 4 
Sampled By: 

Siqnature(s): 

- 
Typo of Srmplo I 

@ Low Concentration 
0 High Concentrruon 

1 E p e s i t a  

I 
Sample Data 

Cj Grab Compos~te Color Omnpt~on: (Sand, Qay. O y ,  Moist W e t  etc.1 

I 

Analyas: Observat~ons 1 Notes 

- 

oaw ~hlo~rd I I 
Tima Ih~pped I 



FORMS USED IN RI ACTIVITIES 

- 

Number 
SA-6 4 

I Effective Date 
0 S/O4/9O 

SAMPLE LOG SHEET 

@ Spring 
C] Lake 
17 Stream 

Other 

0 f page,- - 
Case # 

Project S~te Name Project S~te Number 
NUS Source No Source Locatlon 

Sample Date &Time: 

Sample Method. 

Depth Sampled: 

Sampled By: 1 

Type of Sample 
0 Low Concentration 

H ~ g h  Concentration 
0 Grab 
0 Composite a Grab Cornpotcte 

Samole Data 
Color & Tu rb~d~ ty  Temp ( O C )  pH SC. 



AllACHMENT B-10 

SAMPLE LOG SHEET 

Conta~ner Data 

0 A Hall~burton Company 

Page 

Case 4 

Project S~te  Name Protect Site Number 

NUS Source No. Source Locat~on 

Container Source 

0 Drum 
Bung Top a Lever Lock 

0 8olted Rmg 
(7 Other 

Bag 1 Sack 
(j Tank a Other 

Disposrt~on of Sample 

0 Contamer Sampled 
Contamer opened but not 
sampled. Reason 

Contamer not opened. 
Reason 

Vlon~tor Reading: 

Sample Method: 

Sample Date 6 Time: 

Sampled By: 

Container Descript~on 

Color 

Cond~tion 

Markings 

Vol. of Contents 

Other 

Layer 1 Layer 2 Layer 3 

Phase aSol.aLiq. ~ : s o I . ~ L I ~ .  0 ~ o l . a L l q  
Color 
~iscos~ty ~ L O M C H  ELZM CH 
% of Total 
Volume 
Other 

Type of Sample 

Cj Low Concentration 
a High Concentrat~on 

a Grab 
3 Compos~te 
12 Grab - Compos~te 



I 
FORMS USED IN RI ACTIVITIES 

I I Effemve Date 
05/04/90 

~ Y P E  OF ACTIVITY (CIRCLE ONE) a, snip TO SAMPLE DESCRIPTION 

SUPERNNO-PA SI ESI RlFS RD RA ER 
@ (ENTER IN BOX A) 4 SOIL 

NPLD OaM OTHER- 
1 SURFACE WATER S SEDIMENT 
2 QROUNO WATER 8 OIL (SAS) 

ATTACHMENT 0-1 1 

I I I I I I I  I 

EPA Form 2011-7 (8-87) 

wnln! - SMO t~ev PINK - CUENT COW WHITE - UB COPY FOR RETURN TO S ~ O  YELLOW - U B  COPY 



NOKUIPERNND- PROGRAM I 
SITE NAME I 

3 LEACHATE 7 WASTE ( U S )  

OOUBLE VOLUME REWIRED FOR MATRIX 
SPIKEIWPLLATE AOUEOUS SAMPLE 

SHIP MEDIUM AND HIOH CONCENTRATION 
SAMPLES IN PAINT CANS 

EN0 

SEE REVERSE FOR AWITIONU 
INSTRUCTPNS 

I AIRBILL NO I 
0 9 

RAS SPECIAL STATION - i ANALYSIS HANOUNO LocAn tm 

H ,  . r . .  1 

I I I t 

EPA C o n  1075-6 (8-67) 

w n l n  - SMO COW PINK - CUENT COW WHITE - LCB COPY FOR AETURN TO SMO "ELLOW - LAB COPV 









Page 
23 of 36 

Effemve Date 
0 5/04/90 

S r ~ j e t t  

FORMS USED IN RI ACT IVlTlES 

w 

N u n  ber 
SA-6 4 

Rev~s~on 
2 



m 

AllACHMENT C-1 

GROUNDWATER LEVEL MEASUREMENT SHEET 

LOCATION 

page 
24 of 36 

Effectwe Date 
05/04/90 

S-ojecr 

FORMS USED IN RI ACTIVITIES 

Project Name: 
Project No.: 
Personnel : 
Date: 

I 

Numoer 
SA-6 4 

Revwon 
2 

Temperature Range: 
Precipitation: 
Barometric Pressure: 

Municipality: 
County: 
State: 
Street or 
Map Location 
(If Off-Site) 

WEATHER CONDITIONS 

Equipment No.: 
Equipment Name: 
Latest Calibrat~on Date: 

Tidally-Influenced: [ 1 yes 

All elevations t o  nearest 0.01 foot. 

Groundwater 
Elevation (Feet)* 

1 

1 

I 

Adjusted 
Depth 
(Feet)* 

L 

Well or 
Piezometer 

Number 

I 

I 

Water Level 
Indicator 

Reading (Feet)' 

. 

DateKime 
Elevation of 

Reference Point 
(Feet). 



-- 

P e T  Number 'age 
SA-6 4 25 of 36 

FORMS USED IN RI ACTIVITIES Rev~s~on  Effecr~ve Date 
2 05/04/90 

AlTACHMENT C-2 
PUMPING TEST DATA SHEET 

1 PUMPING TEST DATA SHEET NUS CORPORATION 
1 
- 

PROJECT NAME MEASURED WELL 

PROJECT NO : DATE. PUMPING WELL 
GEOLOGIST: CHECKBD TEST NO 
DISTANCE FROM PUMPING WELL(h Nr): PUMP SETllNG. FEET BELOW MONITORING ?OtNT 

STATIC HIO LEVEL (ft )(ld' MONlTORlNG POINT. 

TIME PURGE START OR STOP (a: ELEVATION OF MONITORING POINT (% above MSL) 

(0 MIN. WATER LEVEL (3) DO Or PUMPING 
'IME SINCE MEASUREMENTS (h.) RECOVERY REIMARKS U T E  

PUMP , 
STARTOR READtNG CORRECTION I (fr 1 (0) 

STOP GPM 

- 

I 1 



HYDRAULIC CONDUCTlVlfY TESTING DATA SHEET NUS CORPORA TlON 

. . .  . . . . . . .  PROJECT NAME: WELUBORING N O .  
PROJECT NO . . . GEOLOGIST . . . . . . . . . . . . . . .  . . 

WELL DIAMETER; SCREEN LENGTHIDEPTH: TEST NO . 
. . .  STATIC WATER LEVEL (Dcp~hlElcvat~on) I DATE: . 

TEST TYPE (R~s~nP/Fall~nglConctant Head). . . . . . . .  CHECKED: . 
METHOD OF INDUCING WATER LEVEL CHANGE; . . PAGE - OF - 

ELAPSED MEASURED DEPTH DEPTH TO DRAWDOWN 
"ME 'IME 

TO WATER (ft ) 
REMARKS 

WATER (ft.) OR HEAD (ft.) 
(mm or su ) 

I 

~ - 



Nurnoer ?age suqec: 
SA-6 4 27 of 36 

FORMS USED IN RI ACTIVITIES Rev~s~on Effective Date 
2 05/0A/90 

b 



BORING LOG NUS CORPORATION 

PROJECT 
PROJECT NO . DATE 
ELEVATION. FIELD GEOLOGIST. 
WATER LEVEL DATA 
(Date, T~rne & Condmons) 

BORING NO 
DRILLER: 

REMARKS 
BORING 

?age 
28 of 36 

Ef feave  Date 
05/04/90 

S Y  ~ ! e c r  

FORMS USED IN RI ACTIVITIES 

. 

[ 

m 

i 

Vurnoer 
SA-6 4 

aev~s~on 
2 



SOIL TERMS 

UNIFIED SOIL CLASSIFICATION (USCS) 

COARSE GRAINED SOILS I FINE GRAINED SOILS 
u , s * t b e * r u d  m a t m u ( 1 1 k U U 8 O r ~ - ~  2- I*=* w e  than ha# d nw**v l  n $~ltrrm t b n  ~o 100 ~r r r  1888 

DENSITY Of GRANULAR SOILS 

SIAYOAY) PIYIIIAIIOY 

11 m 
I 1  II 

Y.rr W Y  Owl ¶a 

I CONSISTENCY OF COHESIVE SOILS 

. - . - ~  I I L 1 I 

R n t K  T E R M S  



OVERBURDEN 0 A Hal l~b~nm Ccmoany MONITORING WELL SHEET 
3RIUER 

PROJECT LOCAT ION  RILL V G  
PROJECT VO BORING METHOD 

DATE CEVE;O?MENT 1 e- F ' ~ ~ ~ ~ : " o " , o ~ i ~  - MEtkOD 

ELEVATION OF TOP OF SURFACE USING 
iiEVATlON OF TOP OF RISES PIPE - ~ I C K .  UP TOP OF SURFACE CASING. - STICK - LP RISER PlPE 

! 4 TYPE OF SURFACE SEAL. 

Numoer page 
SA-6 4 30 of 36 

FORMS USED IN RI ACTlVlTlES Revision i f f e c t ~ v e  Date 
2 05/04/90 

w 

I D OF SURFACE CASING: 
TYPE OF SURFACE CASIN- 

RISER PlPE I D 
TYPE OF RISER PIPE 

m- TYPE OF BACKFILL. 

I-( ELEVATION I DEPTH TOP OF SEAL. 

14- TYPE OF SEAL: 

1-t DEPTH TOP OF SANO PACK: 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOTSIZE I LENGTH: 

I D OF SCREEN. 

s TYPE OF SANO PACK: 

ELEVATION I OEPTH BOTTOM OF SCREEN. 

ELEVATION I OEPTH BOTTOM OF SAND PACK: 
TYPE OF JACKFILL BELOW OBSERVATION 
WELL. 

, ELEVATION I OEPTH OF noLE 



I 

FORMS USED IN RI ACTIVITIES 

Number Page 
SA-6 4 31 of 36 

v 

ATTACHMENT C-7 

30RING VO 

CONFINING LAYER 
MONITORING WELL SHEET 

ELEVATION OF TOP OF ?ERM CASING 
ELEVATION OF TOPOF RISER PIPE. 

GROUND 

3.17 

1 DRILLER 
PROJECT LOCATION ! DRILLING 

1-1 1, TYPE OF SURFACE SEAL 

PROJECT NO BORING 
ELEVATION DATE 
FIELD GEOLOGIST 

I D OFPERM CASING 
TYPE OF SURFACE CASING. 

,METHOD 
2EVELOPMENT 
METHOD 

RISER PIPE 1.0 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER. 

PERM CASING 1.0 
TYPE OF CASING & BACKFILL 

ELEVATION I DEPTH TOP CONFINING LAYER 
ELEVATION I DEPTH BOTTOM OF CASING. 
ELEVATION I DEPTH BOT, CONFINING LAYES, 

ELEVATION I DEPTH TOP OF SEAL: 
TYPE OF SEAL. 

DEPTH TOP OF SAND PACK: 

ELEVATIONIDEPTH TOP OF SCREEN. 
TYPE OF SCREEN: 

BOREHOLE DIA BELOW CASING. 

ELEVAT!ON I DEPTH BOVOM OF SCREEN, 

ELEVATION I DEPTH BOVOM OF SAND PACK. 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL 

ELEVATION 1 DEPTH OF HOLE' 



mNUS BORING YO 
BEDROCK 

9 A HaU~buftm ~ W W  
MONITORING WELL SHEET 

OPEN HOLE WELL 

LOCATION 
DRILLER 

ROJECT . 
BORING 

DRILLING 
ROJECT NO METHOD 
LEVATION DEVELOPMENT 
IELD GEOLOGIST 

S-qect N ~ m ~ e r  ?ape 
SA-6 4 32 of 36 

FORMS USED IN RI ACTIVlTlES Revwon Ef femve Date 
2 0 5/04/90 

- ELEVATION OF TOP OF CASING 

- STICK UP OF CASING ABOVE GROUND 
SJRFACE 

- TYPE OF SUREACE SEAL 

I D OF CASING - NoEOF CASING 

TEMP IPERM 

- DIAMETER OF HOLE. 

- TYPE OF CASING SEAL 

- DEPTH TO TOP OF ROCK. 

- DEPTH TO BOTTOM CASING. 

- DIAMETER OF HOLE IN BEDROCK: 

DESCRIBE IF CORE I REAMED WITH B l t  

DESCRIBE JOINTS IN BEDROCK AND DEPTH 

-- - 

ELEVATION I DEPTH OF nOLE. 



AllACHMENT C-9 

BORING NO 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 
DRILLER 

PROJECT LOCATION DRILLING 
PROJECT NO BORING tVETHOD 
ELEVATION DATE DEVELOPMENT 

E L 0  GEOLOGIST I METHOD 

I 

ELEVATION OF TOP OF SURFACE CASING . 
ELEVATION OF TOP OF RISER PIPE. 
ELEVATION TOP OF PERM CASING. 
TYPE OF SURFACE SEAL: 

%umber page Suo~ecr 
SA-6 4 33 of 36 

FORMS USED IN RI ACTIVITIES Rev~s~on  Effemve Date 
2 05/04/90 

I 

I D OF SURFACE CASING. 
TYPE OF SURFACE CASING 

RISER PIPE 1 3 
TYPE OF RISER PIPE. 

3OREHOLE DIAMETER: 
4 

PERM CASING I D 
TYPE OF CASING 6 BACKFILL 

ELEVATION I DEPTH TO BEDROCK 
ELSVATIONIDEPTH 80lTOM OF CASING 

I 

BOREHOLE DIA %LOW CASING. 
TYPE OF BACKFILL. 

ELEVATION I DEPTH TOP OF SEAL: 
TYPE OF SEAL. 

ELEVATION I DEPTH TOP OF SAND PACK 

ELEVATIONIOEPTH TOP OF SCREEN: 
TYPE OF SCRf EN 

TYPE OF SAND PACK. 

ELEVA7;ON I DEPTH B O n O M  OF SCREEN: 

ELEVATION I DEPTH BOTTOM OF SAND PACK. 
TYPE OF BACKFILL BELOW OBSERVATION 



ATTACHMENT C-10 

--NUS 30aIfvG YO 
BEDROCK 

?CCFPOR~- MONITORING WELL SHEET 9 A Ha l l~buRW t - P W  WELL INSTALLED IN BEDROCK 
I 

LOCATION i DRILLER 
PROJECT ~RILL 'VG 

I PROJECT NO BORING , METroo  
1 :'LEVATION DATE 1 3EVELOPMENi 

I FIELD GEOLOGIST 
1 

I MEWOO 

! ECIVA7:ON OF 'OP OF SJRFACE CASING 
I 

I n I 

STICK UPOCCASlNC ABOVE GaOL'ND 
SURFACE 

f ;EVATION TOP OF Q'SER 
TYPE OF SURFACE SEAL. 

, , 

3 OF SURFACE CASING. 

DIAMETER OF HOLE 

ELiVA7:ON I DEPTu OF SEAL. 
c ELEVATION I DEPTH TOP O f  BEDROCK 

TYPE OF SEAL. 

ELEVATION 1 DEPTH TOPOF SAND. 

ELEVATION I DEPTH TOP OF SCREEN 

WPE OF SCREEN. 

SLOT SIZE I LENGTH 

/ q-, VPE OF SAND PACK 

I 11 1 / DIAMETER OF HOLE IN BEDROCK. 

CORE I REAM. 

ELEVATIO~ I DEPTH BOTTOM SCREEN: 

ELEVATION I DEPTH BOTTOM OF HOLE. 



ROJECT 
ROJECT NO . 
OCATION 

IELD GEOLOGIST 

TEST PIT NO 

DATE . . 

. . 

MATERIAL DESCRlPTlON 
.IT*OLOGv 

C ~ b l t G l  uscs REMARKS 
to.oan ft I 

(Sod Density I Conastency, Color) 

REMARKS . . . . . . . . . . . . . . . .  . . . .  

. . TEST PIT 

PAGE. . .OF 
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1 .O PURPOSE 

Subject 

I DECONTAMINATION 
OF CHEMICAL SAMPLING AND 
FIELD ANALYTICAL EQUIPMENT 

The purpose of these procedures is  to provide a general methodology, protocol, and reference 
information on the proper decontamrnat~on procedures to be used on chemical sampllng and fleld 
analyt~cal equipment 

2.0 SCOPE 

humoer 
SF-2 3 

Rev~s~on 
1 

Thls procedure addresses chemical sampling and field analytical equipment only, and should be 
consulted when equl pment decontam~nation procedures are bei ng developed as part of project- 
spec~fic plans. 

?age 
2 0 f 4  

Effectwe Date 
05/04/90 

3.0 GLOSSARY 

None. 

Site Manaaer - responsible for ensuring that project-specific plans and the implementation of field 
investigat~ons are in compliance with these guidelines. 

Field O~erations Leader - responsible for ensuring that decontamination procedures for all chemical 
sampling and field analytical equipment are programmed prior to  the actual field effort and that 
personnel required to  accomplish the task have been briefed and trained to  execute the task. 

5.0 PROCEDURES 

In order to assure that chemical analysis results are reflective of the actual concentrations present at 
sampling locations, chemical sampling and field analysis equipment must be properly 
decontaminated prior to  the field effort, during the sampling program (i.e., between sample po~nts) 
and at the conclusion of the sampling program. This will minimize the potential for cross- 
contamination between sample points and the transfer of contamination offsite. 

This procedure incorporates only those aspects of decontamination not addressed in other 
procedures. Specifically it incorporates those items involved in decontamination of chemical 
sampling and field analytical equipment. 

5.1 ACCESS FOR SAMPUNG 

5.1 .l Bailers and Bailina Line 

The potential for cross-contamination between sampling points via the use of common bailer, or i t s  
attached line, i s  high unless strict procedures for decontamination are followed. It is preferable, for 
the aforementioned reason, t o  dedicate an ind~vidual bailer and i t s  line to  each sample point, 
although this does not eliminate the need for decontamination of ded~cated bailers. For 
non-dedicated sampling equipment, the followmg conditions and/or decontamination procedures 
should be followed. 



I sucqec 
DECONTAMINATION SF-2 3 1 '  3o f4  
OF CHEMICAL SAMP' "" ' "" LINU AND R e v ~ s ~ o n  I Effectwe Date 
FIELD ANALYTICAL EQUIPMENT I 1 05/04/90 

Before the lnlt~al sampling and after each succeeding sampllng polnt, the barler must be 
decontam~nated. The following steps should be followed if sampllng for organlc contaminants. 

Potable water rlnse 
Alconox or Liquinox detergent wash 
Scrubbing of the line and ba~ler with a scrub brush may be requ~red ~f the sample polnt ~f 
heav~ly contaminated with heavy or extremely viscous compounds 
Potable water rinse 
Rlnse with 10 percent n ~ t r ~ c  acid solution* 
~e~on i zed  water rinse 
Acetone or methanol rinse \ 

Hexane rinse** 
DIS~I IIedIDeionized water rinse 
Alr dry 

If sampling for organics only, the nitric acid, acetone, methanol, and hexane rlnses may be omitted 
Contract-specific requirements may permit alternative procedures. 

Braided nylon or polypropylene lines may be used with a bailer, however, the same line must not 
come In contact with the sample medium, otherwise, the line must be discarded In an approved 
receptacle and replaced. Prior t o  use, the ba~ler should be wrapped in alummum foil or polyethylene 
sheeting. 

5.1.2 Samplina Pumps 

Most sampling pumps are normally low volume (less than 2 gpm) pumps. These include penstaltlc, 
diaphragm, air-lift, pitcher and bladder pumps, to  name a few. If these pumps are used for sampling 
from more than one sampling point, they must be decontaminated. 

The procedures to be used for decontamination of sampling pumps compare to  those used for a 
bailer except the 10 percent nitric ac~d solution is  omitted. Each of the liquid factions is to be pumped 
through the system. The amount of pumping 1s dependent upon the size of the pump and the length 
of the Intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes. 

An additional problem is introduced when the pump relies on absorption of water vla an inlet or 
outlet hose. For praanic sarnolir&ttus hosuhruld be Teflon. Other types of hoses leach organlcs 
into the water being sampled (especially the phthalate esters) or adsorb organlcs from the sampled 
water. For all other sampling, the hose should be Viton, polyethylene, or p~lyvinyl chlorlde (in order 
of preference). Whenever possible, dedicated hoses should be used. 

Due to the leach~ng ability of n~tric acid, on stainless steel, th~s  step is t o  be omitted ~f a sta~nless 
steel sampling device is be~ng used and metals analysis is required with detection l~mits less than 
approximately 50 ppb; or the sampling equ~pment IS dedicated. 

** If sampling for pesticides, PCBs, or fuels. 



5.1.3 Filterinq Equipment 

DECONTAMINATION 
s'aen OF CHEMICAL SAMPLING *NO 

FIELD ANALYTICAL EQUIPMENT 

Part of the sampling plan may ~ncorporate the filtering of groundwater samples, 'and subsequent 
preservation. Th~s should occur as soon after sample retr~eval as poss~ble; preferably In the f~eld as 
soon as the sample IS obta~ned. To th~s  end, three basic filtrat~on systems are most commonly used - 
the in-line d~sposable Teflon filter, the Inert gas over-pressure filtrat~on system, and the vacuum 
filtrat~on system. 

For the in-l~ne filter, decontamination is not required since the filter cartr~dge IS disposable, however, 
the cartr~dge must be d~sposed of In an approved receptacle and the intake and d~scharge lines must 
still be decontaminated. 

Number 
SF-2.3 

Revls~on 
1 

For the over-pressure and the vacuum filtration systems, the portions of the apparatus wh~ch come In 
contact wrth the sample must be decontamrnated as outlmed In the paragraphs descnbmg the 
decontaminat~on of bailers. (Note: Variet~es of both of these systems come equ~pped from the 
manufacturer with Teflon-lined surfaces for those that would come Into contact wlth the sample. 
These filtration systems are preferred when decontamination procedures must be employed.) 

?age 
4 of 4 

Effectwe Date 
05/04/90 

5.2 FIELD ANALYTICAL EQUIPMENT 

5.2.1 Water Level Indicators 

Water level indicators that come into contact with groundwater must be decontammated using the 
following steps: 

Rinse with potable water 
0 Rinse with deionized water 
0 Acetone or methanol rinse 

Rinse with deionized water 

Water level indicators that do not come in contact with the groundwater but may encounter 
incidental contact during installation or retrieval need only undergo the first and last steps stated 
above. 

5.2.2 Probes 

Probes, e.g., pH or specific ion electrodes, geophysical probes, or thermometers which would come in 
direct contact with the sample, will be decontaminated using the procedures specified above unless 
manufacturer's instructions indicate otherwise; in those cases, the methods of decontaminatlon must 
be clearly described in the FSAP. Probes that contact a volume of groundwater not used for 
laboratory analyses can be rinsed with deionized water. For probes which make no direct contact, 
e.g., OVA equipment, the probe will be wiped with clean paper-towels or cloth wetted with alcohol. 

6.0 REFERENCES 

None. 

7.0 RECORDS 

None. 



APPENDIX D 
CHAIN-OF-CUSTODY DOCUMENTATION 
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EKR 
ENSR Conrulllng and Englneerlng 

SITE PROJECT8 

SAMPLE ID8 

ANALYSIS 

PRESERVATIVE: HNO,. H,SO,, OTHER 

DATE  ME 

SAMPLER 

OTHER 
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